Transition from paediatric to adult healthcare : effectiveness of the Westmead Diabetes Transition Service : (the TALENT study) by Farrell, Kaye
Transition from Paediatric to Adult Healthcare: 
Effectiveness of the Westmead Diabetes 
Transition Service:  
(The TALENT Study) 
A thesis submitted in fulfilment of the requirements for Doctor of 
Philosophy (PhD) Degree 
Kaye Farrell. RN, RM, GradCertDiabEd&Man 
Western Sydney University 






This thesis is submitted to the Western Sydney University in fulfilment of the requirement of 
Doctor of Philosophy. 
The work presented in this thesis is, to the best of my knowledge and belief, original, except 
as acknowledged in the text. I hereby declare that ethical clearance was obtained for this 
body of research and I have not submitted any material contained herewith, either in full or 
in part, for a degree in this or any other institution. 






I dedicate this work to my amazing children who fulfil my life.  My daughter Jane is a brave 
and resourceful woman who approaches life’s challenges with strength and courage. 
George, who was diagnosed with type 1 diabetes at age 2 has grown into a strong, sensitive 
and resilient man. They have been my inspiration in completing this work despite many 
challenges and barriers. They have believed in my capacity to finish what has been a work of 
passion and have supported my desire to acknowledge the challenges of people living with 
type I diabetes, especially young adults, during health and life transitions.  
I also dedicate the work to my extended family. To my mother, Chrys Beaumont, who 
provided my siblings and myself with a personal life model of resilience and strength which, 
despite living with type 1 diabetes for more than 65 years, had enabled her to live a vital and 
fulfilled life. To my siblings, their families and my friends who have encouraged and 
supported me over the life of this project, I thank you. 
There is a saying in the diabetes community, ‘diabetes never takes a holiday’, so finally, I 
dedicate this work to the brave, resilient and courageous people who live each and every 
day with the relentless, complex demands of type I diabetes from which they can never take 




I would not have reached this point in my thesis without the support and guidance of my 
supervisors and co-authors.  
Professor Rhonda Griffiths, Professor Ritin Fernandez and Associate Professor Jane Holmes-
Walker have been with me from the beginning; they believed in my ability to take on this 
project and have supported and encouraged me throughout. Rhonda retired from Western 
Sydney University in 2016; however, she kindly remained as a supervisor and Professor 
Yenna Salamonson generously agreed to chair my supervisory panel. 
My heartfelt thanks and appreciation go to Jane for introducing me to research and for being 
my mentor and friend for many years. Her vision and commitment to youth with diabetes 
have provided me with amazing insight and opportunities at work, academically, and on the 
national and international stage.   
The addition of Yenna to my panel has been serendipitous. She has supported me with 
kindness and enthusiasm during some difficult times. She has inspired me to keep going and 
is generous with her time, despite her heavy workload, and for this I wholeheartedly thank 
her.  
I would also like to thank my co-author Scott Brunero for sharing his experience and for 
making an outstanding contribution to the qualitative paper. I would also like to 
acknowledge the administrative support from Rinu Mathew and the support of Diana 
Wiskich with the interviews in the qualitative paper. 
Finally, and with admiration, I acknowledge and thank the young adults who participated in 
the studies that make up this body of work for their generous contribution of time and 
willingness to share their experiences. 
v 
Statement of Authentication 
This thesis is submitted to the Western Sydney University in fulfilment of the requirement of 
Doctor of Philosophy. 
The work presented in this thesis is, to the best of my knowledge and belief, original, except 
as acknowledged in the text. I hereby declare that I have not submitted this material, either 





Date: July 2019 
  
vi 
Table of Contents 
Declaration ...................................................................................................................................ii 
Acknowledgements ....................................................................................................................... iii 
Statement of Authentication ......................................................................................................... v 
List of Figures & Tables ............................................................................................................... viii 
List of Publications ........................................................................................................................ ix 
Peer-reviewed papers published .................................................................................................. ix 
Related peer-reviewed papers and conferences disseminated during candidature but not 
included in thesis ........................................................................................................................... x 
List of Conferences and Grants ..................................................................................................... xi 
Conference presentations ............................................................................................................. xi 
Related presentations during candidature but not included in thesis ........................................ xii 
Grants  ..................................................................................................................................... xiv 
List of Abbreviations .................................................................................................................... xv 
Glossary ....................................................................................................................................... xvi 
Abstract ...................................................................................................................................... xvii 
Chapter 1 Introduction ................................................................................................................. 1 
1.1 Overview ..............................................................................................................................1 
1.2 Background ..........................................................................................................................1 
1.2.1 Type 1 diabetes mellitus .................................................................................................2 
1.2.2 Crisis management .........................................................................................................3 
1.2.3 Life transitions ................................................................................................................4 
1.2.4 Transition from paediatric to adult health care .............................................................5 
1.3 The Westmead Diabetes Transition Service Intervention ...................................................8 
1.3.1 Care coordination by a Credentialed Diabetes Educator ............................................ 10 
1.3.2 Direct mobile phone access to the service .................................................................. 10 
1.3.3 Active appointment management to prevent loss in health care follow-up .............. 11 
1.3.4 Youth-centred care ...................................................................................................... 11 
1.3.5 Extended opening hours clinic ..................................................................................... 12 
1.3.6 Age appropriate education .......................................................................................... 12 
1.3.7 Mobile phone support to prevent emergency department presentation .................. 12 
1.4 Researcher’s Story ............................................................................................................ 13 
1.5 Research Aims and Significance ........................................................................................ 14 
1.6 Specific Research Questions ............................................................................................. 15 
1.7 Structure of the Thesis ...................................................................................................... 15 
1.7.1 Chapter 1 – Introduction ............................................................................................. 16 
1.7.2 Chapter 2 – Literature Review (Paper 1) ..................................................................... 16 
1.7.3 Chapter 3 – Methodology ............................................................................................ 16 
1.7.4 Chapter 4 – Paper 2 ..................................................................................................... 16 
1.7.5 Chapter 5 – Paper 3 ..................................................................................................... 17 
1.7.6 Chapter 6 – Paper 4 ..................................................................................................... 17 




Chapter 2 Literature Review ........................................................................................................ 18 
2.1   Introduction .................................................................................................................... 18 
2.1.1 Objectives .................................................................................................................... 18 
2.1.2 Inclusion criteria .......................................................................................................... 19 
2.1.3 Types of outcomes ....................................................................................................... 19 
2.2 Updated Literature Review ............................................................................................... 20 
2.2.1 Results.......................................................................................................................... 27 
2.2.2 Conclusions .................................................................................................................. 31 
2.3 Paper 1 .............................................................................................................................. 34 
3.1 Introduction ...................................................................................................................... 73 
3.2 Overall Research Design ................................................................................................... 74 
3.3 Study Setting ..................................................................................................................... 77 
3.4  Data Collection .................................................................................................................. 78 
3.5 Participants ....................................................................................................................... 78 
3.6 Paper 1 – Systematic Review ............................................................................................ 79 
3.7 Paper 2 – Quantitative Study ............................................................................................ 80 
3.8 Paper 3 – Qualitative Study .............................................................................................. 81 
3.9 Paper 4 – Quantitative Study ............................................................................................ 83 
3.10 Ethics Approval ................................................................................................................. 84 
3.11 Summary ........................................................................................................................... 84 
Chapter 4 Results of the Quantitative Observational Study (Paper 2) ............................................ 85 
4.1  Introduction ...................................................................................................................... 85 
4.2 Aim of the study ................................................................................................................ 86 
4.3 Brief results of the study ................................................................................................... 86 
4.4 Paper 2 .............................................................................................................................. 87 
Chapter 5 Findings of the Qualitative Study (Paper 3) ................................................................... 92 
5.1  Introduction ...................................................................................................................... 92 
5.2 Aim of the study ................................................................................................................ 93 
5.3 Brief Results of the study .................................................................................................. 93 
5.4 Paper 3 .............................................................................................................................. 95 
Chapter 6 Results of the Longitudinal Study (Paper 4) ................................................................ 110 
6.1  Introduction .................................................................................................................... 110 
6.2  Aim of the paper ............................................................................................................. 111 
6.3 Brief Results of the Study................................................................................................ 111 
6.4 Paper 4 ............................................................................................................................ 113 
Chapter 7 Discussion and Conclusion ......................................................................................... 121 
7.1   Summary of Findings .................................................................................................... 121 
7.1.1  Research Question 1 .................................................................................................. 122 
7.1.2  Research Question 2 .................................................................................................. 125 
7.1.3  Research Question 3 .................................................................................................. 126 
7.1.4  Research Question 4 .................................................................................................. 127 
7.2  The Care Transitions Framework as the Evaluation Model for the WDTS ..................... 130 
7.2.1 The Westmead Diabetes Transition Service .............................................................. 130 
7.2.2  Intervention characteristics ....................................................................................... 133 
viii 
7.2.3 External context ......................................................................................................... 136 
7.2.4 Organisational characteristics ................................................................................... 138 
7.2.5 Characteristics and role of providers ......................................................................... 140 
7.2.6 Characteristics and roles of patients and caregivers ................................................. 141 
7.2.7 Process of implementation ........................................................................................ 142 
7.2.8 Measures of implementation .................................................................................... 144 
7.2.9 Outcomes ................................................................................................................... 147 
7.3 Recommendations .......................................................................................................... 149 
7.3.1 Recommendations for clinical practice ..................................................................... 149 
7.3.2 Recommendations for future research ..................................................................... 150 
7.4 Strengths of the Study .................................................................................................... 151 
7.5 Limitations of the Study .................................................................................................. 152 
7.6 Recommendations for Modification of the WDTS Model in Other Settings .................. 154 
7.7 Conclusion ....................................................................................................................... 154 
References................................................................................................................................. 156 
Appendix A: Statements of Contribution of Co-authors ......................................................... 167 
Appendix A: Author contributions (Paper 1) ............................................................................ 168 
Appendix A: Author contributions (Paper 2) ............................................................................ 169 
Appendix A: Author contributions (Paper 3) ............................................................................ 170 
Appendix A: Author contributions (Paper 4) ............................................................................ 171 
Appendix B: Ethical Approval from Human Research Ethics Committees ............................. 172 
Appendix C: Study Instruments .............................................................................................. 173 
Appendix D: Care Transition Framework: Definitions, Domains and Constructs ................... 174 
List of Figures & Tables 
Table 2.1: Quality assessment scale for updated literature review ........................................ 21 
Table 2.2: Table of included studies in updated literature review .......................................... 22 
Figure 3.1 Multi-method Research Design of the TALENT Project .................................... 75 
Figure 7.1 Care Transition Framework [Adapted from Rogas Smith, et al. (2014)] ........ 129 
Figure 7.2 Westmead Diabetes Transition Model ........................................................... 132 
ix 
List of Publications 
Peer-reviewed papers published 
1. Farrell, K., & Holmes-Walker, D. J. (2011). Mobile phone support is associated with
reduced ketoacidosis in young adults. Diabetic Medicine, 28(8), 1001-1004.
doi:10.1111/j.1464-5491.2011.03302.x. (Impact factor 3.132) Quartile 1
2. Farrell, K., Griffiths, R., & Fernandez, R. (2014). Factors determining diabetes care
outcomes in patients with type 1 diabetes after transition from pediatric to adult health
care: A systematic review. JBI Database of Systematic Reviews & Implementation
Reports 2014;12(11) 374 - 412 doi:10.11124/jbisrir-2014-1077
3. Farrell, K., Fernandez, R., Salamonson, Y., Griffiths, R., & Holmes-Walker, D. J. (2018).
Health outcomes for youth with type 1 diabetes at 18 months and 30 months post
transition from pediatric to adult care. Diabetes Research and Clinical Practice, 139, 163-
169. doi.org/10.1016/j.diabres.2018.03.013. (Impact Factor 2.548) Quartile 1
4. Farrell, K., Brunero, S., Holmes-Walker, D. J., Griffiths, R., & Salamonson, Y. (2019): Self-
management of sick days in young people with type 1 diabetes enhanced by phone
support: A qualitative study. Contemporary Nurse.
DOI:10.1080/10376178.2019.1640620. (Impact Factor 0.673) Quartile 2
x 
Related peer-reviewed papers and conferences disseminated during 
candidature but not included in thesis 
Bundock, H., Fidler, S., Clarke, S., Holmes-Walker, DJ., Farrell, K., McDonald, S., Tudor-
Williams, G., Foster, C. (2011). Crossing the divide: Transition care services for young people 
with HIV-their views. AIDS Patient Care and STDs 25(8) 
Farrell, K., DJ Holmes-Walker. (2013). Maintaining follow up after transition to adult care? 
Diabetes, Journal of the American Diabetes Association: Abstract publication 
Burns, K., Farrell, K., Myszka, R.,Park, K., Holmes-Walker, DJ. (2015). Youth with Type I 
Diabetes Attending Transition Services Have Fewer Admissions and Reduced Length of Stay 
for DKA Compared with Non-attenders. Diabetes, Journal of the American Diabetes 
Association: Abstract publication 
Burns, K., Farrell, K., Myszka, R., Park, K., Holmes-Walker, DJ. (2018). Access to a youth-
specific service for young adults with type 1 diabetes mellitus is associated with decreased 
hospital length of stay for diabetic ketoacidosis. Internal Medicine Journal. 48, 396-402, 
doi:10.1111/imj.13649 
Morrison, M., Hendrieckx, C., Nankervis, A., Audehm, R., Farrell, K., Houvardas, E., Scibilia, 
R., Ross. G. (2018). Factors associated with attendance for pre-pregnancy care and reasons 
for non-attendance among women with diabetes. Diabetes Research and Clinical Practice 
142 
Rueter, P., Farrell, K., Holmes-Walker, DJ. (2019). Benchmarking care outcomes for youth 
with diabetes after transition to adult care in Australia. Diabetes, Journal of the American 
Diabetes Association. 68(Supplement1). doi.org/10.2337/db19-2408-PUB 
xi 
List of Conferences and Grants 
Conference presentations 
1. Farrell, K., Holmes-Walker, DJ. Poster presentation “Phone support for sick day
management in young adults aged 15-25 years with type 1 diabetes, reduces emergency
room presentations for diabetic ketoacidosis”. Australian Diabetes Society/Australian
Diabetes Educators Association Annual National Scientific Meeting Melbourne, Victoria,
August 2008
2. Farrell, K., Holmes-Walker, DJ. Poster presentation “Maintenance of clinic attendance
and provision of phone support for sick day management prevent admission with
diabetic ketoacidosis in young adults with type 1 diabetes”. Australian Diabetes
Society/Australian Diabetes Educators Association Annual Scientific Meeting, Adelaide,
South Australia, August 2009
3. Farrell K. Oral presentation “Improving outcomes after transition in young adults with
diabetes – a new model of care”. World Congress of Internal Medicine, Melbourne,
Australia, March 2010
4. Farrell K. Invited oral presentation “The Westmead Experience: – a nurse led transition
program for young adults with diabetes”. Australian Diabetes Society/Australian
Diabetes Educators Association Annual National Scientific Meeting, Transition
Symposium, Sydney, Australia, September 2010
5. Farrell K. Oral presentation “Factors determining diabetes care outcomes for young
adults with type 1 diabetes after transition from paediatric to adult health care services:
a systematic review”. Australian Diabetes Society/Australian Diabetes Educators
Association Annual National Scientific Meeting, Transition Symposium, Sydney,
Australia, September 2010
xii 
6. Farrell K. Oral presentation “What predicts diabetes control and clinic attendance 
following transition to adult care”? Australian Diabetes Society/Australian Diabetes 
Educators Association Annual National Scientific Meeting, Transition Symposium, 
Sydney, Australia, September 2010 
7. Farrell K. Invited oral presentation “Transition – the Westmead Model” Australian 
Paediatric & Endocrinology Group Outreach meeting, Sydney, August 2011 
8. Farrell K. Oral presentation “Maintaining outcomes after 10 years of a Diabetes 
Transition Support Program”. Australian Diabetes Society/Australian Diabetes Educators 
Association Annual National Scientific Meeting, Perth, Australia, 2011 
9. Farrell K. Invited oral presentation “Westmead Hospital Diabetes Transition Support 
Program” Australian Diabetes Educators NSW Conference, Foster, NSW, March 2012  
10. Farrell K. Oral Presentation “Maintaining follow up after transition to adult care”? 
Westmead Week, Westmead Hospital, Nurse & Midwifery Symposium, August, 2013 
11. Farrell K. Invited oral presentation “Maintaining continuity of care in type 1 diabetes: 
from paediatric to adult services” NovoNordisk Diabetes Educators Day, Sydney, 2014 
Related presentations during candidature but not included in thesis 
Farrell K. Invited oral presentation “Diabetes: from paediatric to adult services” The 
Children’s Hospital at Westmead, Adolescent Research Interest Group, March 2015 
Farrell, K., Heels, K. Poster presentation “The Westmead Model: seamless transition for 
young people with type 1 diabetes from paediatric to adult health care” International 
Society of Paediatric Endocrinology and Diabetes, Brisbane, October 2015 
Chai, TY., Farrell, K., Holmes-Walker, DJ. Poster presentation “Insulin pump therapy 
practices in young adults with type I diabetes in a tertiary hospital young adult’s transition 
xiii 
clinic” Australian Diabetes Society/Australian Diabetes Educators Association Annual 
National Scientific Meeting Gold Coast, August 2015 
Holmes-Walker, DJ., Chew, G., Farrell, K. Poster presentation “Comparison of service 
utilisation and outcomes in young adults aged 16-25 managed with multiple daily injections 
(MDI) and continuous subcutaneous insulin infusion (CSII)” Australian Diabetes
Society/Australian Diabetes Educators Association Annual National Scientific Meeting, Gold 
Coast, August 2016 
Holmes-Walker, DJ., Gardiner, A., Farrell, K. Poster presentation “Younger age at conception 
adversely affects outcomes of pregnancy in young women aged 16-25 with type I diabetes 
(T1D)” Australian Diabetes Society/Australian Diabetes Educators Association Annual 
National Scientific Meeting, Gold Coast August 2016 
Farrell, K., Holmes-Walker, DJ. Poster presentation “Preventing death starts in youth-
improving follow up of young people with diabetes after transition-first steps to improving 
longer term mortality in type 1 diabetes” Mortality in youth symposium, Westmead 
Hospital, November 2017 
Lee, M., Farrell, K., Holmes-Walker, DJ. Oral presentation “The Impact of Continuous glucose 
monitoring in youth with Type I diabetes 16-21 years”. American Diabetes Association, San 
Francisco, June 2019  
Lee, ML., Farrell, K., Holmes-Walker, DJ. Oral presentation “The Impact of Continuous 
glucose monitoring in youth with Type I diabetes 16-21 years”. Australian Diabetes Congress, 
Sydney, 2019  
 Chai, TY., Farrell, K., Holmes-Walker, DJ. Poster presentation “Glycaemic control and service 
utilisation in emerging adults on continuous subcutaneous insulin infusion (CSII) or multiple 
xiv 
daily injections (MDI) whilst attending a young adult diabetes transition support 
program”. Australian Diabetes Congress, Sydney 2019 
 Rueter, P., Farrell, K., Phelan, H., Colman, P., Holmes-Walker, D.J for the ADDN study group. 
Poster presentation “Benchmarking care outcomes for youth with diabetes after transition 
to adult care in Australia”. Australian Diabetes Congress, Sydney 2019   
Grants 
Grants were awarded for my original study design; a multi-site project titled “A prospective 
randomised trial to determine the influence of age at time of transition on outcomes related 
to diabetes care” which was ethically approved, commenced and abandoned after 18 
months due to service funding issues at comparator site. 
1. Farrell, K. (2007). Peer reviewed. Australian Diabetes Society - Servier National
Diabetes Strategy Grant in memory of Barry Young for 2008, $14,740.00.
2. Farrell, K. (2009). Peer reviewed. Novo Nordisk Regional Diabetes Grant $10,000.00
xv 
List of Abbreviations 
Abbreviation Terminology 
CNC Clinical Nurse Consultant 
CNS Clinical Nurse Specialist 
CSII1 Continuous subcutaneous insulin infusion/ insulin pump therapy 
DKA Diabetic ketoacidosis 
ED Emergency Department 
HbA1c Glycated haemoglobin 
HBM Health belief model 
JBI Joanna Briggs Institute 
LOS Length of stay 
MDI Multiple daily injections 
RCT Randomised control trial 
SDM Sick-day management 
SMS Short message service 
T1D/T1DM2 Type 1 diabetes mellitus 
WDTS Westmead Diabetes Transition Service 
WSLHD Western Sydney Local Health District 
YAC Young adult clinic 
YWD3 Young adults/youth with type 1 diabetes 
1,2,3 The abbreviation is interchangeable and varies in Publications Three and Four with 
publications inserted as published 
xvi 
Glossary 
Term Definition of terms 
Care transition1 The purposeful, planned movement of adolescents and young 
adults with chronic physical and medical conditions from child-
centred to adult-oriented health-care systems 
Code A label that helps the researcher organise their data to capture the 
pattern of participants’ experiences 
Credibility Quality or trustworthiness of qualitative research 
Initial coding The process of fracturing data to compare incident with incident 
also referred to as open coding 
Method Practical procedures, strategies and processes used to gather data 
Methodology A set of principles that inform the design of a research study 
Participants Those individuals that were interviewed for the thesis 
Reflexivity Acknowledgement by the researcher of the role they play in the 
research process 
Saturation A point where no further themes are generated 
Semi-structured 
interview 
The interview guide is used to ensure information is gathered on 
areas of interest to the researcher 
Transferability Where research findings can be transferred from one context to 
similar situations or participants in another context 
Transition 
intervention2 
A set of actions designed to ensure the coordination and continuity 
of health care as patients transfer between different locations or 
different levels of care within the same location 
1Blum (2004), 2Peikes (2012) 
xvii 
Abstract 
Background: The number of young adults diagnosed with type 1 diabetes is increasing 
globally and is the most common childhood non-communicable disease after asthma. 
Importantly, the leading causes of death in young adults include injuries, either accidental or 
self-inflicted, or communicable diseases, e.g. HIV/AIDS, and non-communicable diseases, 
including cancer and diabetes. Type 1 diabetes is a complex condition which requires 24-
hour vigilance of blood glucose levels, insulin administration, and food and exercise. 
Individuals need to be well informed in self-management skills to prevent or respond to 
acute diabetes crises. In Australia, transition from paediatric to adult health care occurs at 
the end of schooling or between 16-18 years of age. Given the large numbers in paediatric 
care, young adults with type 1 diabetes have featured significantly in the transition 
literature; however, there are limited reports of successful interventions in adult health 
care. 
This research evolved from my role as the clinical coordinator of a specifically designed 
transition service for young adults with type 1 diabetes, aged 15-25 years. There is a dearth 
of literature that focuses on the health outcomes and sustainability of long-term 
interventions following transition to adult health care. The aim of this multi-method study is to 
evaluate the feasibility, acceptability, effectiveness and sustainability of a structured intervention 
(WDTS) model in improving diabetes health outcomes and sick-day management tailored for YWD 
following their transition from paediatric to adult health care. The thesis aims to contribute to the 
knowledge on the effects of sustainable interventions through evaluating the key 
components of the Westmead Diabetes Transition Service model. This model is aligned with 
the Care Transition Framework that provided the theoretical underpinnings for the study.  
xviii 
Methods: Following a systematic review (Paper 1) on factors that influence health outcomes 
for people with type 1 diabetes, who are transitioning from paediatric to adult health care 
services, a multi-methods design was used to investigate the effect of the Westmead 
Diabetes Transition Service intervention. Paper 2 was an observational study to investigate 
the feasibility of providing mobile phone support to reduce diabetic ketoacidosis admissions. 
Paper 3 has utilised a qualitative approach to explore patients’ experiences of the phone 
support component of the intervention in avoiding emergency department presentation 
during acute diabetes crises. Paper 4 has evaluated the long-term outcomes of the service by 
investigating: a) determinates of glycated haemoglobin at 18 and 30 months in young adults 
with type 1 diabetes mellitus following transition to the youth-specific diabetes service; and; 
b) the impact the intervention had on acute admissions with diabetic ketoacidosis over a 14-
year period. 
Findings: A systematic review of the literature (Paper 1), which identified only 13 studies, 
assessed the effects of transition strategies on young adults with type 1 diabetes. Findings 
from the review showed structured transition interventions that were actively involved with 
pre-transition preparation, education, rigorous follow-up in adult care and a dedicated 
health professional to support and coordinate the transition process were more likely to be 
beneficial than unstructured or usual care models.  
The quantitative study (Paper 2) considered the effectiveness of the phone support 
component of the intervention. The observational study compared data across four groups: 
a) clinic attendees (Group 1); b) clinic attendees with diabetic ketosis accessing sick-day 
management phone support (Group 2); c) clinic attendees not accessing phone support and 
admitted with diabetic ketoacidosis (Group 3); and d) non-clinic attendees admitted with 
xix 
diabetic ketoacidosis (Group 4). Diabetic ketoacidosis admission rates in the clinic population 
fell significantly from 0.10 to 0.05 admissions per patient per year (p < 0.05) in the third year 
of the intervention. 
The qualitative study (Paper 3) sought to understand the experience and impact of phone 
support service on self-management of sick days by young adults with type 1 diabetes. The 
study findings were examined through the theoretical lens of the Health Belief Model. Of 
the eight study participants, five avoided emergency presentation by accessing the phone 
support service, in contrast to three who did not contact the phone support service and 
were admitted for diabetic ketoacidosis. The interviews generated three major themes: a) 
self-efficacy b) cues to action; and c) susceptibility. Enhancing self-efficacy and promoting 
confidence to seek help sooner during an acute health crisis enabled effective self-
management and avoids hospitalisation. 
The quantitative study (Paper 4) represents one of the largest and longest follow-up series 
of young adults with type 1 diabetes, following transition from paediatric to adult care, and 
confirms the benefit of age-appropriate diabetes services in the adult health care setting. 
An audit of records of young adults with type 1 diabetes referred from paediatric services to 
the multidisciplinary transition service at Westmead Hospital, with first attendance between 
2001–2012, were followed-up for two years following transition. Data from 439 adolescents 
and young adults were analysed. From 2001 to 2014, only 8.6% were lost to follow-up, 
admissions and re-admissions for DKA were reduced significantly (p < 0.001), and the mean 
length of stay was significantly reduced (p< 0.001). 
Conclusion: This comprehensive and long-term evaluation of the Westmead Diabetes 
Transition Service model of care provided evidence that age-appropriate interventions that 
xx 
include: 1) care coordination by a Credentialed Diabetes Educator; 2) direct mobile phone 
access to the service; 3) active appointment management to prevent loss of health care 
follow-up; 4) youth-centred care; 5) extended hours afternoon ‘one-stop shop’ clinic; 6) age 
appropriate education; and 7) mobile phone support to prevent emergency department 
presentation can improve the health outcomes of young adults with type 1 diabetes 
following transition to adult care. More importantly, glycaemic control alone was an 
imperfect measure, as it failed to ‘‘tell the whole story” of day-to-day diabetes self-care and 
the value of continued engagement with a multidisciplinary transition service to prevent 
deterioration in diabetes management following transition.  
The importance of developing trusting relationships between adult providers and young 
adults with type 1 diabetes is critical to prevent loss to medical follow-up and reduce the 
risk of acute diabetes crises. The utilisation of phone support promoted self-efficacy in self-
management of sick days for young adults with type 1 diabetes; hence, development of 
transition strategies should take into account changing technology and the use of 
telematics among young adults.  
Diabetes control following transition can be maintained with regular attendance at follow-
up. However, if young adults with type 1 diabetes are to meet the recommended levels of 
glycaemic control, further research into psychological and behavioural interventions to 
promote self-efficacy and address diabetes-related distress earlier in adolescence and prior 
to transition are likely to be required to improve diabetes control at entry to adult services. 




This thesis explores the impact of a purpose-designed model of care on health outcomes 
and diabetic self-management of young adults with type I diabetes (YWD) following 
transition from paediatric to adult health care. The findings of this thesis are presented as a 
series of four papers. This chapter describes the background, which contains an overview of 
type 1 diabetes mellitus, including crisis management, rationale for developing an age-
specific transition service for a specific chronic health condition, and finally, a description of 
the intervention that informs the development of the age-specific service. The thesis’ aims 
and structure are also described in this chapter.  
1.2 Background 
In 2009, the World Health Organisation (WHO) reported that the number of young adults 
aged 10–24 years was the largest in history (WHO, 2009). At 1.8 billion, this age group 
comprised a quarter of the world’s population. Five years prior to this report, (Blum & 
Nelson-Mmari, 2004) highlighted that the health of this age group had not improved at the 
same rate as younger children and mortality had increased significantly in early adolescence 
into young adulthood (Patterson et al., 2009). The leading causes of death were injuries, 
both accidental and self-inflicted, communicable diseases (e.g. HIV/AIDS) and non-
communicable diseases, including diabetes and cancer (Gore et al., 2011). 
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1.2.1 Type 1 diabetes mellitus 
The incidence of type 1 diabetes mellitus (T1D) is increasing globally and despite medical 
advances, a definitive cause for the disease has yet to be established (Harjutsalo et al., 
2008; Patterson, et al., 2009; Vehik et al., 2007). However, more recently, research into the 
genetic risk of developing T1D across the lifespan is presenting new insight into the cause of 
T1D 
(Skyler et al., 2017). This autoimmune condition occurs when the body’s own immune 
system attacks and eventually destroys the insulin producing islet cells in the pancreas 
(Craig et al., 2011). Insulin is essential to life, and if not produced by the body then 
exogenous insulin replacement administered as injections is required.  
Daily management is complex and unrelenting for all people who have T1D, particularly for 
young adults, as they balance management decisions around their daily lives. Attention to 
blood glucose level monitoring, insulin injections, and regulating food intake as well as 
maintaining all other daily activities such as work, study and social interactions place a 
significant burden on people with T1D. The ability to self-manage T1D is determined by 
neurocognitive development, which has a major effect on decision making, emotional 
wellbeing and behaviours (Sawyer et al., 2012). New understandings of biological maturity 
indicate that young adults are more affected by stressful situations, which occur during 
illness, or when YWD are experiencing unstable diabetes control. Consequently, they are 
more likely to make sub-optimal decisions, which may adversely affect their health 
(Steinberg, 2008). Effective self-management of T1D requires 24/7 vigilance by a young 
person, and skill to identify and respond to unstable diabetes control and to manage crisis 
situations. These skills are not inherent but developed over time and YWD may require 
additional clinical support to gain proficiency in crisis self-management.    
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1.2.2 Crisis management 
Individuals with T1D often experience varying degrees of acute complications. The most 
common complication that provokes anxiety among those with T1D is hypoglycaemia, which 
occurs when there is an imbalance of injected insulin, and carbohydrate and/or exercise 
(Cryer et al., 2009; Gonder-Frederick et al., 2006). During an episode of mild hypoglycaemia, 
usually defined as a blood glucose level (BGL) under 4mmol/L (Craig, et al., 2011), are clinical 
manifestations which include sweating, tremors and hunger. However, those experiencing 
these episodes are able to self-treat this glucose imbalance by consuming simple 
carbohydrates followed by consumption of complex carbohydrates to avoid recurrence of 
symptoms. Severe hypoglycaemic episodes are concerning and require assistance from a 
third party or medical intervention, as these episodes impair cognitive functions (DCCT 
Research Group, 1993). Furthermore, severe hypoglycaemia can be life-threatening by 
precipitating cardiac events or causing injury (Cryer, 2010; DCCT Research Group, 1993). 
Hypoglycaemia impacts many daily activities including driving, exercise, and learning and 
working, as people with diabetes are unable to perform at usual levels when experiencing 
hypoglycaemia. One of the most detrimental impacts of a hypoglycaemic episode is while 
driving a motor vehicle – a high-risk activity – and seen as a ‘rite of passage’ for young adults 
(Thor & Gabler, 2010). A vehicle driven by an individual experiencing hypoglycaemia can 
result in serious injury or death, not only to themselves but to the public at large. AustRoads’ 
(2017) fitness to drive guidelines stipulate that people with T1D who wish to drive a motor 
vehicle must have a periodic assessment by a medical practitioner to determine fitness to 
drive in order to reduce accidents due to hypoglycaemia.  
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Another acute complication of T1D is diabetic ketoacidosis (DKA), which can occur during 
illness, particularly if insulin doses are inadvertently omitted. This acute, life-threatening 
complication of T1D, which occurs when the body has insufficient insulin circulating for 
physiological function (Craig, et al., 2011) can be fatal if not properly managed in a timely 
manner (Wolfsdorf et al., 2018). The incidence of DKA is increased in people with poor 
diabetes control, adolescents, people with eating disorders, and those from lower 
socioeconomic and rural areas (AIHW, 2018). The gold standard of insulin delivery is by 
continuous subcutaneous insulin infusion or an insulin pump. Individuals who use this type 
of insulin delivery do not use long-acting insulin. Hence, they are at risk of developing ketosis 
within a short period of time if insulin delivery is disrupted and action is not taken 
immediately to rectify the problem (Dogan et al., 2017). Management of severe DKA 
requires medical intervention and hospitalisation, however, with early detection, mild DKA 
can be self-managed if the person with diabetes is well-informed and supported during the 
episode.  
The ability to self-manage diabetes crises is crucial in the development of resilience and self-
efficacy in YWD. Without these skills they are more likely to accept hospital presentation for 
sick days as normal, thus requiring more sick leave and reducing productivity, which could 
limit their work choices. 
1.2.3 Life transitions 
The transition of adolescents assuming adult roles and responsibilities in the current era 
presents added challenges. Arnett (2000) suggests that (globally) there is a growing trend for 
adolescents and emerging adults, aged 18-24 years, to spend longer periods in education, 
and delaying marriage and parenthood (Cohen et al., 2003), which are hallmarks of social 
maturity. Unsurprisingly, lengthening the transition to fully-formed adult roles influences the 
achievement of self-efficacy in diabetes self-management by YWD (Sawyer, et al., 2012).  
Successful transition from adolescence to adulthood is crucial for future performance and 
development (Buchmann & Steinhoff, 2017), and is influenced by both personal and 
community actions (Weibell, 2011). Sawyer, et al. (2012) indicated that policies and 
environments that determine access to education and relevant health resources 
determined young adults’ health. Therefore, a targeted focus on adolescent health is 
needed to develop relevant adult services, which promote engagement and prevent loss to 
follow-up (Jacobson et al., 1997; Weissberg-Benchell et al., 2007). 
1.2.4 Transition from paediatric to adult health care 
Traditionally, health care delivery to people with diabetes has been delivered within two 
distinct paradigms – paediatric or adult health services (Weissberg-Benchell, et al., 2007). 
Within the paediatric health service there is emphasis on family-focused care, which dilutes 
the responsibility of diabetes self-management of YWD. Consequently, following transition 
to adult health care, YWD can struggle not only with the change in health care providers, but 
the expectation that they need to make management decisions without the same support 
network as provided in paediatric care (Pacaud et al., 2005).   
The challenges to health care transition, as highlighted in previous research, include poor 
preparation for transition in paediatric health care, and the lack of appropriate services in 
adult health care (Garvey et al., 2013). Earlier reports suggested that adult providers may fail 
to recognise and address adolescent behaviours which strongly impact on self-management 
of complex and chronic health conditions such as T1D (Busse et al., 2007; Pacaud, et al., 
2005). This is supported by later reports and given the evidence that young adults’ health 
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has not improved at the same rate as younger children (Gore, et al., 2011), could suggest 
the lack of training in adolescent health issues may limit some adult providers’ experiences 
in age-appropriate patient care (Lyons et al., 2015; Sawyer, et al., 2012). It is not surprising 
that clinicians in adult health care would expect YWD to exhibit more adult behaviour, 
which can present challenges for those transitioning to their care (Kipps et al., 2002). 
Consequently, these YWD may not engage with the new provider, thus putting them at risk 
of becoming lost to medical follow-up. When YWD become disengaged with self-care and 
health-seeking behaviours, they are more likely to have poorer health outcomes, increased 
hospital admissions and suboptimal diabetes control (Jacobson, et al., 1997).  
The provision of adult services that encourage engagement and provide ongoing 
maintenance and crisis care, may mitigate some of these challenges Iyengar et al. (2019). 
recognised the underappreciated component of transition is the responsibility of adult 
services in being active participants in facilitating the process during this challenging time. 
Moreover, the landscape of diabetes management has changed in recent times and the use 
of technology is now accepted as a means of extending services and care to people with 
diabetes (Markowitz et al., 2014). 
As early adopters of information and communication technology, young adults enjoy 
expanded social interactions afforded by this platform. The influence of social media is 
creating greater interest in health provision and trials suggest there is a positive effect of 
interventions that make use of the technology (Lau et al., 2011). Social media and web-
based platforms are increasingly utilised in providing reliable information and health care 
advice to many groups of people as well benefiting young adults during transition (Vaala et 
al., 2015). Unfortunately, these services require development funding and expertise which 
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has not yet been available to the publicly funded WDTS. However, we have utilised the 
available mobile phone service to provide crisis support to our patients and direct them to 
available web-based forums for additional support. 
There is a large body of literature on the transition of young adults with chronic illnesses 
from paediatric to adult health care; however, there is a paucity of evidence of 
interventions that can be sustainable and yet improve health outcomes. The large numbers 
of YWD in paediatric health care have provided major contributions to transition literature; 
however, there have been few randomised control trials that provide evidence for 
successful intervention approaches. Steinbeck et al. (2015) designed a randomised control 
trial (RCT) aimed at assisting the transition of YWD in both urban and rural settings. 
However, the trial results were unable to show that the 12-month intervention improved 
clinical outcomes. A mitigating factor, and possibly the most important finding from the 
RCT, was the difficulty in recruiting adequate numbers of YWD. Previously, a literature 
review by Morris et al. (2011) reported that while RCTs are considered the gold standard of 
medical research they are often difficult to recruit to and expensive to conduct. 
Furthermore, the same review recognised that the translation of findings into clinical 
practice is rarely achievable in a timely manner and identified that the median time to 
practice for health interventions from RCT evidence was 17 years.  
Subsequently, Suris and Akre (2015) described the key elements of successful health 
transition, as considered and agreed by a panel of international experts in adolescent 
medicine, using the Delphi method for consensus. The results indicated that young adults 
with chronic diseases are more likely to successfully transition from paediatric to adult 
services when there is: i) rescheduling of missed appointments; ii) a trusting relationship 
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established with an adult provider; iii) the first visit to adult care within six months of the last 
paediatric appointment; and iv) the patient and family are satisfied with the transition 
experience. A key indicator of transitional success is the avoidance of emergency room visits 
through attendance at scheduled appointments and the clinical measurement for disease 
control evaluation e.g. glycated haemoglobin (HbA1c) in diabetes is maintained. These 
results provide the opportunity of evaluating a structured, age-specific adult health model of 
care, which has been in place since 2001, and provides maintenance and crisis care to YWD.  
The care transitions definition, which best fits this study, is by Blum et al. (1993), where 
transition is described as “the purposeful, planned movement of adolescents and young 
adults with chronic physical and medical conditions from child-centred to adult-oriented 
health-care systems.” Similarly, interventions to improve care transitions were defined by 
(Peikes et al., 2012) “as a set of actions designed to ensure the coordination and continuity 
of health care as patients transfer between different locations or different levels of care 
within the same location”. 
1.3 The Westmead Diabetes Transition Service Intervention 
The Westmead Diabetes Transition Service (WDTS) intervention commenced in 2001 to 
provide an age-specific service for YWD, aged 15-25 years, with the goal of preventing loss to 
health care follow-up and reducing hospital admissions by providing a structured transition 
process and clinical service (Holmes-Walker et al., 2007). The intervention was delivered at 
Westmead Hospital, a major tertiary referral facility in the Western Sydney Local Health 
District (WSLHD). The Local Health District (LHD) and adjacent LHDs in the western suburbs, 
as the population centres of Sydney, provide health services to approximately 270,000 
young adults aged 15-25 years. 
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The intervention was designed using the ‘Care Ambassador’ model of supported care for 
families and adolescents aged 10-15 years with T1D. This study compared findings between 
a supported group and an unsupported group (Laffel et al., 1998). The model used non-
clinical personnel as service coordinators to provide written or telephone communication 
after missed or cancelled appointments, and encouraged families and patients to seek timely 
health care follow-up. Hospitalisation and emergency presentations were reduced in the 
supported group by 50% over the 24 months of the intervention. Interestingly, 12 months 
following the study, the intervention group’s clinical parameters were similar to the 
unsupported group, which suggests that interventions that improve patient outcomes need 
to be maintained (Couper et al., 1999). 
The WDTS intervention was designed to meet the needs of an older age group and has 
embedded novel components of care, such as technology and changes to clinic structure 
since 2004. The WDTS differs from the original model in that the service coordinator is a 
Credentialed Diabetes Educator who is able to provide opportunistic, expert clinical advice 
with every contact. The service is proactive in engaging YWD who have been lost to follow-
up and have been admitted to hospital for a diabetes crisis.  
In 2019, this service provided care to young adults aged 15-25 years with a diagnosis of T1D 
(approx. n = 320), type 2 diabetes (approx. n = 15) and cystic fibrosis related diabetes 
(approx. n = 80). On average, 120 YWD are reviewed at eight late-afternoon-closing public 
clinics per month. Another 20 people with cystic-fibrosis-related diabetes were reviewed in 
two public clinics a month. A full-time Clinical Nurse Consultant (CNC) / Credentialed 
Diabetes Educator, a part-time Clinical Nurse Specialist (CNS) / Credentialed Diabetes 
Educator and a dietitian, staff the service during the clinics. Medical staff include a part-time 
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senior staff specialist, and endocrinologist who manages the service, a visiting medical 
practitioner endocrinologist who works on a sessional basis, and endocrinologists in training. 
The WDTS model of care has the following key components: 1) care coordination by a 
Credentialed Diabetes Educator; 2) direct mobile phone access to the service; 3) active 
appointment management to prevent loss of health care follow-up; 4) youth-centred care; 
5) extended hours’ afternoon ‘one-stop shop’ clinic; 6) age appropriate education; and 7)
mobile phone support to prevent emergency department presentation. 
1.3.1 Care coordination by a Credentialed Diabetes Educator 
In the WDTS model of care, the role of a diabetes educator as the care coordinator was 
essential to providing youth-centred care. In conjunction with direct mobile phone access to 
the service, the diabetes educator is able to provide YWD with opportunistic education and 
training at each contact. This access builds rapport and is instrumental in establishing and 
consolidating the therapeutic relationship which is essential for continued engagement with 
health care.  
1.3.2 Direct mobile phone access to the service 
The engagement of YWD to the WDTS starts with the first contact, initiated by the service, 
once a referral is received from paediatric clinicians or general practitioners (GPs), or 
internally by admitting teams at Westmead Hospital. Communication is vital in establishing a 
therapeutic relationship, which when achieved in a timely manner, reduces disengagement 
and loss to follow-up (Sawyer, et al., 2012).  
Organisational skills are limited in this age group and parents may have unrealistic 
expectations now that the YWD is an ‘adult’ and think they will manage their diabetes, while 
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establishing independence and new relationships (Arnett, 2000). Reducing barriers by 
initiating a first contact and eliminating other barriers, such as the receptionist, and by 
providing direct access to the known clinical team allows YWD to adjust to health care 
communication in a safe and supportive environment. 
1.3.3 Active appointment management to prevent loss in health care 
follow-up 
The focus of the service is to engage YWD within six months of referral and actively manage 
follow-up to consolidate clinic attendance. Appointment reminders have been a feature of 
the model since 2001 when landline phone reminders or letters were sent prior to the 
appointment. The newly acquired clinic mobile phone and text message reminders were 
introduced in 2005. Since 2016 reminder messages were automatically generated from the 
hospital appointment software. All YWD who failed to attend appointments were contacted 
to reschedule an appointment within 4-6 weeks of the missed appointment. 
1.3.4 Youth-centred care 
The service meets the goals of youth-centred care as defined by the World Health 
Organization (WHO, 2009) by providing extended clinic hours, age-appropriate education, 
and in maintaining confidentiality and patient evaluation of the service for quality 
improvements. The collection and analysis of data for quality improvements is a key element 
of the WDTS. Medicare, as part of Australia’s universal health system, supports non-
discrimination and equity of access for clinic attendees by providing for cost of care. The 
‘one-stop shop’ component of the model provides the opportunity for regular screening of 
diabetes complications and early initiation of treatment if required.  
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1.3.5 Extended opening hours clinic 
The clinical service that provides a ‘one-stop shop’ provides screening for diabetes 
complications, and refers YWD to outside health providers if required. This multidisciplinary 
clinic operates from 2.30 to 7.00 pm, which allows YWD to attend after work or study; thus 
eliminating another access barrier and providing youth-centred care. The ultimate goal of 
the service is to prepare young adults for lifelong self-efficacy in diabetes self-management 
as they transition to adult health care services at 25 years of age.  
1.3.6 Age appropriate education 
The service focuses on risk assessment education, and given the age of the attendees, is 
relevant to young adults as they develop skills in managing T1D in new adult scenarios. The 
service has recently introduced reproductive health and pregnancy planning education as 
usual care to young women who attend the WDTS. The focus is to provide a modified, 
validated education program (Charron-Prochownik et al., 2008) to reduce unplanned 
pregnancies and improve maternal and foetal outcomes. The education package includes a 
locally produced film of patient experiences of pregnancy to stimulate learning through 
peer engagement. 
Education is tailored to YWD requirements and is extended by phone or email access, as 
needed for troubleshooting insulin pumps or sick-day management. Suitable education 
material is either sourced or developed as required. 
1.3.7 Mobile phone support to prevent emergency department 
presentation 
A unique component of the WDTS is the provision of specialised mobile phone support for 
sick days and other diabetes crises. This service is available for 12 hours/7 days a week. The 
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primary aim of this intervention is to provide support and education at the time of crisis and 
potentially to avoid hospital admissions. Successful management of diabetes crises 
stimulates self-efficacy, confidence in self-management and skills to manage future crises.  
1.4 Researcher’s Story 
My story starts in a small western Queensland town where one of my earliest sensory 
memories as a child was of the methylated spirits my mother used to ‘clean’ her glass 
syringe with after she had injected her daily dose of insulin. Throughout my life I have always 
had a first-degree relative with type 1 diabetes, as my son was diagnosed at 2 years of age. 
The first word he spoke, beyond mum and dad, was ‘low’. I taught him to recognise the 
numbers below 4 on his blood glucose meter so that by the age of three he could link the 
hypoglycaemic symptoms he felt with the number and tell me when he felt ‘low’. 
I graduated as a Registered Nurse (RN) in Brisbane and then went on to complete my 
midwifery training. Prior to having children, I had worked as a midwife and imagined this 
would be my career. However, fast forward twelve years, when my son was almost a 
teenager, I was working as a diabetes educator. I completed the Graduate Certificate in 
Diabetes Education and Management and began to take an interest in the literature on 
transition to adult care, which led me to successfully apply for the position as Clinical 
Coordinator and CNC of the WDTS. My interest in research was awoken, and since 2004 I 
have followed my quest to provide evidence of successful transition. The gold standard of 
research, a multi-site randomised controlled trial was my first design for this project. 
Although the project received ethical clearance, it was disbanded after 18 months when the 
comparator site withdrew, as participant recruitment could have been a threat and 
jeopardise their funding allocation.  
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The research journey has been long and not without major difficulties. In starting my role at 
WDTS, I was the only full-time employee and case-managed 160 patients. This number 
increased to 350 patients over the next four years, which coincided with my PhD 
candidature. Applications for staff and clinic enhancements were not approved until 2016, 
three years after the first application. However, I am still the only full-time employee in this 
transition service.  
Life events had a major impact on my progress. My mother and brother died, I divorced and 
needed to work full time to support myself, and I moved home three times over three years. 
I had to take two periods of extended leave from my candidature, due to major health 
issues. The first in 2012 required hospitalisation, rehabilitation and ongoing treatment. 
Furthermore, in late 2016, I was diagnosed with breast cancer and needed to take 2017 as 
leave for treatment and recovery. Regrouping to completion after leave was difficult. 
However, the findings from the studies needed to be disseminated to provide new 
knowledge that age-specific services can improve health outcomes for young adults after 
transition to adult care. This has motivated me and kept me going to the end! 
1.5 Research Aims and Significance 
The aim of this multi-method study is to evaluate the feasibility, acceptability, effectiveness 
and sustainability of a structured intervention (WDTS) model in improving diabetes health 
outcomes and sick-day management tailored for YWD following their transition from 
paediatric to adult health care.  
There is a paucity of evidence in the current literature of the long-term effects of 
interventions designed to support the transition of YWD from paediatric to adult health care 
(Schultz & Smaldone, 2017). Therefore, findings from this study of the outcomes from the 
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WDTS over a 14-year period have provided new evidence to support the fidelity and 
sustainability of age-specific transition interventions.  
1.6 Specific Research Questions 
The following research questions guided this study: 
1. What factors determine diabetes care outcomes for young adults with type 1 diabetes
after transition from paediatric to adult health care services?
2. What is the effectiveness of the phone support component of the WDTS in preventing
hospital admission with diabetic ketoacidosis?
3. What is the patient’s experience of the phone support component of the WDTS model
in avoiding emergency department presentation during acute diabetes crises?
4. Has the effectiveness of the WDTS model in preventing loss to follow-up and
maintaining diabetes control persisted over time?
1.7 Structure of the Thesis 
This thesis is structured as a series of publications in compliance with the Western Sydney 
University’s policy for Higher Degree Research by compilation. It has seven chapters which 
include four peer-reviewed publications. While each publication lists the whole research 
team as authors, the Candidate as the first author has provided the largest and most 
significant contribution to each publication. The Candidate performed the literature reviews, 
undertook data collection and data analysis, and prepared all publications in accordance 
with each journal’s requirements. The supervision panel provided guidance on the 
methodology and design of the project and supported the Candidate to achieve the above 
outputs. 
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Supporting these publications within the thesis are the introduction, methods and summary 
chapters to provide explanation and analyses where necessary. 
1.7.1 Chapter 1 – Introduction 
This introductory chapter has provided an introduction to the Doctor of Philosophy project 
and an overview of how the thesis will be presented. This overview includes background 
information about T1D, and its definitions, and an overview of life and health transitions, as 
well as the researcher’s story. 
1.7.2 Chapter 2 – Literature Review (Paper 1) 
This chapter presents a critical review of the literature. It is presented as a systematic review 
of factors that determine diabetes care outcomes for young adults with type 1 diabetes after 
transition, while also identifying interventions that assist youth with diabetes to achieve a 
successful transition to adult health care. This paper has been published in the Joanna Briggs 
Institute (JBI) repository of systematic reviews (Farrell et al., 2014). 
This chapter also presents an updated literature review of developments since the 
publication of Paper 1.  
1.7.3 Chapter 3 – Methodology 
This chapter provides an overview of the methodology and methods used in this study. 
Ethical considerations are also described. 
1.7.4 Chapter 4 – Paper 2 
Chapter four presents an observational study undertaken to determine if mobile phone 
support for sick-day management (SDM) is associated with reduced hospital admissions with 
DKA, and reduced lengths of stay in young adults aged 15-25 years with type 1 diabetes. The 
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chapter includes a publication which has been published in Diabetic Medicine (Farrell & 
Holmes–Walker, 2011).  
1.7.5 Chapter 5 – Paper 3 
Chapter five presents a qualitative study on the experiences and impact of a phone support 
service on the sick-day management of young adults with type 1 diabetes. The chapter 
includes a publication which has been published in Contemporary Nurse (Farrell et al., 
2019).  
1.7.6 Chapter 6 – Paper 4 
Chapter six presents an audit of records of youth with T1D referred from paediatric services 
to the multidisciplinary transition service at Westmead Hospital, from 2001–2012, and 
followed-up to 2014. The aims of the audit are: a) to identify determinants of HbA1c at 18 
and 30 months in young adults with T1D following transition to a youth-specific diabetes 
service; and b) to evaluate the impact of the service on acute admissions with DKA over a 
14-year period. The chapter includes a publication which has been published in the Journal 
of Diabetes Research and Clinical Practice (Farrell et al., 2018). 
1.7.7 Chapter 7 – Summary and Conclusion 
Chapter seven presents a summary of the integration of both the quantitative and 
qualitative components of this research project. It also includes an overview of the 
theoretical framework used in this study and provides an overall conclusion for the study, 
with recommendations for future research, and addresses the study’s strengths and 
limitations. 
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Chapter 2 
Literature Review 
Farrell, K., Griffiths, R., & Fernandez, R. (2014). Factors determining diabetes care 
outcomes in patients with type 1 diabetes after transition from pediatric to adult health 
care: A systematic review. JBI Database of Systematic Reviews and Implementation 
Reports, 12(11), 374-412. doi: 10.11124/jbisrir-2014-1077 
2.1   Introduction 
The previous chapter provided an overview of type 1 diabetes mellitus including crisis 
management and the rationale for developing an age-specific transition service for a specific 
chronic health condition. This chapter will provide an updated review of the literature 
published since 2013 and conclude with Paper 1, a systematic review peer reviewed and 
published in JBI Database of Systematic Reviews & Implementation Reports (Farrell, et al., 
2014).  
The updated literature review will follow the objectives, inclusion criteria and outcomes of 
the systematic review. 
2.1.1 Objectives 
The primary focus of the systematic review was to identify the best available evidence of 
factors that determined diabetes care outcomes for young adults with type 1 diabetes after 
transition from paediatric to adult health care services. 
Chapter 2 Page | 19 
2.1.2 Inclusion criteria 
Studies involving people aged 15-19 years including diagnosis of type 1 diabetes and have 
transitioned from paediatric to adult health care services were included in the updated 
literature review. 
All clustered trials, descriptive studies, pre-and post-test studies, and other designs with a 
control group and case studies which evaluated factors that determined diabetes care 
outcomes after transition from paediatric to adult health care of patients with type 1 
diabetes, were included in the review. Studies involving participants who have not 
transferred to adult care, are older than 19 years (as traditionally transition occurs around 
18 years of age) and people with type 2 diabetes were excluded. 
2.1.3 Types of outcomes 
Primary outcomes included: a) diabetes control as measured by HbA1c at follow-up; b) loss to 
follow-up; c) adherence to insulin therapy; d) incidence of hospital admission for acute 
complications; and e) frequency and regularity of clinic attendance. Secondary outcomes 
included: a) uptake of screening for long-term diabetes complications; b) cost-effectiveness 
of intervention; c) health related quality of life and d) patient satisfaction. 
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2.2 Updated Literature Review 
The search strategy previously employed in the systematic review was used to search the 
same databases for studies published since 2012. The reference list of included studies and 
conference abstracts were also searched for additional studies.  
Thirteen studies that potentially met the criteria for inclusion in the updated review were 
identified by the search strategy, of which six articles met inclusion criteria. The six studies 
comprised of two prospective randomised controlled trials conducted in Australia by 
Steinbeck, et al. (2015), and Canada by Spaic et al. (2019), and four descriptive studies 
conducted in the UK, (Uday et al., 2015), Canada (Mistry et al., 2015), Scotland (Kyle et al., 
2015) and the USA (Sequeira et al., 2015). A summary of the participants, study method or 
intervention used and results of each of the studies can be found in Tables 2.1 and 2.2. 
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Table 2.1: Quality assessment scale for updated literature review 










































































































































































































































Uday 0 1 0 1 1 1 1 1 1 1 8 
Steinbeck 1 1 1 1 1 1 1 1 1 1 10 
Kyle 0 1 0 1 1 1 1 1 0 1 7 
Sequeira 0 1 1 1 1 1 1 1 1 1 9 
Mistry 0 1 0 1 0 1 1 1 1 1 8 
Spaic 1 1 1 1 1 1 1 1 1 1 10 
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Table 2.2: Table of included studies in updated literature review 
Reference/ 
Country Participants Method Intervention Results Notes 
Uday et al, 2015 
United Kingdom 
Descriptive study 
50 young adults 
with type 1 
diabetes 
Mean age – at 
transition  





Email support between 
clinic visits  
Young adult clinic 
1) HbA1C (n=47/50)
Pre-transfer  78mmol/mol, 9.2 ± 1.8%
Post-transfer  78mmol/mol, 9.3 ± 1.7%,
p=0.441
2) Clinic attendance per year.
Pre-transfer   3.2 (1-7)
Post-transfer  2.6 (0-6)
3)Complications screening
Retinopathy: total 45 (43.3%)
Pre-transfer 29 (53.7)
Post-transfer 16 (32)





6) Diabetes related hospital admissions
Pre transition n = 4
Post transition n = 2
Small sample size 
Steinbeck et al, 
2015 
Australia 
26 young adults 
with type 1 
diabetes 








Group A: (n=14) 
Structured transition  
Transition Coordinator 
Referral letter to adult 
service 
Hard & soft copy of 
health information 
Telephone contact at 1 
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Reference/ 
Country Participants Method Intervention Results Notes 
Group B: (n=12) 
Unstructured transition. 
Referral letter to adult 
service 




3)Clinic attendance at 12 months









adults with type 
1 diabetes 






Usual care – direct 
transfer to adult service 


























Pre transition -22% across both sites 
Small sample size 
Analysis of data 
compromised due 
to large numbers 
lost to follow up  
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Reference/ 
Country Participants Method Intervention Results Notes 
Post transition - 36% changes in first 5 
years 
4) Hospital admissions post transition
0.23 per subject per year.




adults with type 
1 diabetes  
Age at transition 
18 years 




Diabetes Transition Clinic 
(paediatric) 
First appointment made 
in adult service 
1)Mean HbA1c
78mmol/mol,9.3 % at last appointment in
paediatric clinic
2)Loss to follow-up after transition
43(32%) at 12 months
9% at 2 years
Small sample size 





diabetes, not using 




prior to transition. 




81 young adults 
with type 1 
diabetes 








/education program:  

















Small sample size 
Comparisons not 
done as some data 
unavailable for CG 
after transition to 
adult care 
Chapter 2 Page | 25 
Reference/ 
Country Participants Method Intervention Results Notes 
  IG 78% 1+ adult visits after transition 
  CG N/A 






  IG = 0.0% 
  CG = 16.0% 
p =0.02 
Spaic et al, 2019 
Canada 
205 young 
adults with type 
1 diabetes 









Standard Care (SC; 
n=101) 





Follow-up – 12 months
TC = 1.3(0.8)
SC = 1.3(0.8)
2)Loss to follow-up at 12 months follow-





TC (n=103) = 8.46% (69 mmol/mol)
SC (n=99) =8.61% (71mmol/mol)
18 months
TC (n=63) = 8.59% (70 mmol/mol)
SC (n=50) =8.63% (71mmol/mol)
24months
TC (n=73) = 8.33% (698mmol/mol)
TC – increased ED 
presentations 
during intervention 
but no increase in 
DKA/hypoglycaemi
a events. 
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Reference/ 
Country Participants Method Intervention Results Notes 
SC (n=71) =8.80% (73mmol/mol) 
4)Diabetes related hospital admission –
no increase or difference between groups
5)TC - greater patient satisfaction and
less diabetes related distress during
intervention than SC and follow-up period.
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A clear description of the types of interventions was stated in all studies. Factors identified 
to assist transition in the updated literature review studies related to either structured or 
unstructured strategies. The structured strategies included using a transition coordinator to 
initiate engagement and oversee the transition process (Spaic, et al., 2019; Steinbeck, et al., 
2015), transferring patients within the same facility (Sequeira, et al., 2015), a transition 
preparation program by both Mistry, et al. (2015); Spaic, et al. (2019), a structured transition 
planned with the adult endocrinologist (Mistry, et al., 2015), and specific young adult clinics 
situated within adult health care facilities (Sequeira, et al., 2015; Uday, et al., 2015).  
The study which reported on unstructured strategies or usual care involved direct transfer to 
an adult diabetes clinic or endocrinologist without assistance, apart from a letter of referral 
and/or an appointment (Kyle, et al., 2015).  
Outcomes were measured in a reliable way in all studies. Diabetes control was measured 
using HbA1C, and hospital admissions were identified from medical records. Frequency and 
regularity of clinic attendance were obtained through clinic records, mailed questionnaires 
or telephone interviews. Patient satisfaction was measured using a patient questionnaire. 
2.2.1 Results 
Diabetes control as measured by HbA1c after transition was reported by five studies. Four 
studies used a structured transition process and one employed an unstructured strategy. Of 
the four studies utilising structured strategies two, which involved transition to a young 
adult clinic, reported statistically significant improvements in HbA1c post transition.Sequeira, 
et al. (2015) comparing HbA1c between an intervention group and control group found, 12 
months after transition to a newly developed young adult clinic in the same hospital or 
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selected adult clinicians, that the intervention group had significantly improved HbA1c (-
0.40±1.16% vs.0.42±1.015% [4.4±12.7 mmol/mol vs. 4.6±12.7mmol/mol] p =0.01). Uday, et 
al. (2015) reported a small subset of patients (n=7) who accessed extra email support from 
the treating endocrinologist had an overall improvement in HbA1c after 1 year from 68±8 
mmol/mol to 63±10 mmol/mol (p =0.05). Steinbeck, et al. (2015) delivered an RCT 
intervention consisting of a transition coordinator, phone contact and health information 
package and was unable to show any in-group difference on HbA1c at the 12-month follow-
up. Diabetes control was not the primary outcome for Spaic, et al. (2019) in a recent RCT and 
the HbA1c results did not show a significant difference between the intervention group and 
control group at baseline, in the 18months and 12month follow-up. Kyle, et al. (2015) 
conducted a retrospective cohort study of patients using an unstructured strategy involving 
direct transfer to adult services and followed them for five years. At the first service median 
(range) HbA1c decreased from 85 (52–138) mmol/mol in the adolescent clinic to 77 (48–121) 
mmol/mol at year 4 of adult follow-up. Similarly, at the second service a median (range) 
HbA1c of 79 (58–111) mmol/mol in the adolescent clinic fell to 65 (58–73) mmol/mol at year 
4 of adult follow-up.  
Loss to health care follow-up was reported by six studies. Five studies used a structured 
transition process and one employed an unstructured strategy. Sequeira, et al. (2015), 
compared loss to follow-up rates between two groups. The group that received a structured, 
coordinated transition to a newly developed young adult clinic or selected adult care 
providers had a loss to follow-up of 15.7% at one year. The group receiving an unstructured 
strategy, which involved a reminder to follow-up with adult care providers had loss to 
follow-up rate of 16.7% at one year. Steinback, et al. (2015) also compared loss to follow-up 
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rates between the intervention group (18%) and the control group (17%) at 1 year. Similarly, 
Spaic, et al. (2019) found that both the intervention and control group had a 20% loss to 
follow-up at the 12-month of follow-up. Uday, et al. (2015) had 6% loss to follow-up at 1 
year after transition. Mistry, et al. (2015) reported that higher baseline HbA1c was an 
indicator of loss to follow-up in the adult clinic with 32% at 12months lost to follow-up: 
however, by 2 years that proportion had dropped to 9%. Utilising an unstructured strategy, 
Kyle, et al. (2015) suggested the HbA1c results from his study should be viewed with caution 
as data analysis was compromised due to the large numbers lost to follow-up at first service 
(20.8%) and second service (34.8%) at the 5-year follow-up.  
Hospital admission post-transition was described in four studies; three studies used 
structured strategies and the other usual care. In utilising a structured intervention Spaic, et 
al. (2019) found no increase or change in hospital admission rates between groups for 
diabetes related complications in the follow-up period, even with the provision of phone 
support for assistance in navigating adult health care services. Uday, et al. (2015) also 
reported on diabetes related hospital admissions pre and post transition with a 50% 
reduction in those attending the young adult clinic. No data were reported on hospital 
admissions: however, Sequeira, et al. (2015) reported that both the intervention and control 
group had similar proportion of severe hypoglycaemia (8.0% vs 6.7%; p = 1.00) at baseline. 
At the 12- month follow-up, the intervention group had a significant reduction in incidence 
of severe hypoglycaemia (0.0% vs 16.0%; p = 0.05) compared with the control group. Kyle, 
et al. (2015), who had utilised an unstructured transition strategy, reported 0.23 diabetes-
related hospital admissions per subject per year. Of these admissions, 21.8% involved those 
who had been lost to follow-up. 
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The frequency and regularity of clinic attendance were reported in four studies that 
employed structured strategies. Services providing dedicated young adult clinics reported 
the highest clinic attendance after transition. Sequeira, et al. (2015) reported that 78% of the 
intervention group who had transitioned to a young adult clinic or selected adult providers 
had one or more adult visits (mean 3.48±0.77; p =<0.001) during the 12-month follow-up 
period. However, the authors were unable to report adult clinic attendance in the control 
group, as comparison data were not available. Uday, et al. (2015) compared clinic 
attendance and reported pre-transfer rates of 3.2 (range 1-7) and post-transfer rates of 2.6 
(0-6) per year over the 3-year follow-up in a young adult clinic. Clinic attendance was 
compared between the intervention group and the standard care by (Steinbeck, et al., 2015) 
who found overall adult clinic visits were suboptimal, however, the retention of both groups 
in adult care was high. Spaic, et al. (2019) found there were significantly more clinic visits by 
transition program participants during the 18month intervention, n=4.1(SD 1.1) than the 
control group that received standard care, n=3.6 (SD1.2) p=0.002. However, at the 12month 
follow-up both groups had the same number of clinic visits, n=1.3 (0.8). 
The uptake of screening for long term diabetes complications was reported by one 
structured intervention and one usual care study. Screening for long term complications was 
reported by Uday, et al. (2015) before and after transition to a young adult clinic. 
Background retinopathy was documented in 53% (n= 29) prior to transition and 32% (n=16) 
after transition. However, only two patients had clinically significant changes that required 
treatment. Microalbuminuria was present in 5.5% of patients before and 6.0% of patients 
after transition to the young adult clinic. Kyle, et al. (2015) reported on the proportion of 
usual care patients with documented microalbuminuria who transitioned to two adult 
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services: pre-transition 11(14.2%) vs.1(4.3%) and post transition 9(11.7%) vs. 2 (8.6%). 
Retinopathy was established in 22% of adolescents across both sites and 36% developed 
changes in the first five years after transition. 
Health related quality of life and patient satisfaction were reported by two structured 
interventions. Utilising validated surveys, Spaic, et al. (2019) reported that the intervention 
group showed improved satisfaction with care, less diabetes-related distress and less 
emotional burden of diabetes compared to the control group. Diabetes quality of life scores 
were similar between the groups. Sequeira, et al. (2015) indicated that psychosocial 
outcomes were similar between groups, except for the 1-month global well-being score 
which remained significant (p=0.02) after adjusting for baseline differences. 
2.2.2 Conclusions 
This updated literature review confirms the previous findings of the systematic review that 
there is still no consensus on the most appropriate transition method or model of care for 
YWD after transition from paediatric to adult health care. The six studies included in the 
review were of variable quality, most had small sample sizes and variable follow-up periods. 
However, the new developments include two RCTs (Spaic, et al., 2019; Steinbeck, et al., 
2015) and one comparative cohort study (Sequeira, et al., 2015), which increases the rigour 
of the findings from these studies.  
The design of these three interventions provide confirmation of the benefit of specifically 
designed services for YWD after transition to adult health care. Sequeira, et al. (2015) found 
diabetes control improved significantly in the intervention group 12 months after transition 
to a newly developed young adult clinic in the same hospital or selected adult clinicians. In 
addition to the young adult clinic, strategies employed in this structured transition program 
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included tailored diabetes education, case management, group education classes and a 
transition website, which are strategies that support YWD and promote self-efficacy. 
Steinbeck, et al. (2015) delivered a structured transition intervention consisting of a 
transition coordinator, access to phone contact and a health information package. However, 
the RCT struggled to recruit sufficient participants and, limited by the small sample, was 
unable to show any in-group or between group difference in diabetes control at the 12-
month follow-up.  
In a well powered, robustly designed and recently published multi-site RCT, starting six 
months prior to transition in paediatric care, YWD were randomly assigned to a transition 
program utilising a transition coordinator or standard care (Spaic, et al., 2019). At each site a 
transition coordinator provided transition education and clinical support. The role was to 
assist participants during the 18 months of the intervention by maintaining contact with 
participants between visits (by phone, text messages or email), providing support for insulin 
adjustments and sick-day/hypoglycaemia management during office hours, sending 
appointment reminders and helping reschedule appointments, and facilitating referrals to 
other services. The results from this study provided evidence that as long as the intervention 
is in place then YWD are able to improve clinic attendance, maintain diabetes control and 
have an improved well-being.  
Consequently, the evidence identified from this updated review continues to suggest that 
structured transition interventions that are actively involved with pre-transition preparation, 
education, rigorous follow-up in adult care and a dedicated health professional to support 
and coordinate the transition process, will be beneficial for young adults after transition to 
adult health care. Young adult clinics and specifically designed services are more likely to: 
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reduce loss to health care follow-up, maintain clinic attendance, have a positive impact on 
diabetes control, reduce short-term acute diabetes complications, be a positive experience 
for YWD, reduce diabetes-related distress and emotional burden of diabetes for patients 
when compared with an unstructured or usual care model.  
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This chapter describes the overall research design and conceptual framework for the 
“Transition from paediatric to adult healthcare: Effectiveness of the Westmead Diabetes 
Transition Service”: The TALENT Study. This project comprises four discrete, yet related 
studies, each of which uses a research design appropriate for the research questions.  
The overarching theme of the research was to evaluate the effectiveness of the Westmead 
Diabetes Transition Support (WDTS) model in assisting youth with type 1 diabetes mellitus to 
transition from paediatric to adult health care services. The research was guided by the 
following research questions: 
1. What factors determine diabetes care outcomes for young adults with type 1 diabetes
after transition from paediatric to adult health care services?
2. What is the effectiveness of the phone support component of the WDTS in preventing
hospital admission with diabetic ketoacidosis?
3. What is the patient’s experience of the phone support component of the WDTS model
in avoiding emergency department presentation during acute diabetes crises?
4. Has the effectiveness of the WDTS model in preventing loss to follow-up and
maintaining diabetes control persisted over time?
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3.2 Overall Research Design 
To address the four separate but linked questions, a multi-methods design was chosen. As 
described in Mills et al. (2009), “multi-method research is based on a methodological 
research strategy that includes more than one method of collecting data and or more than 
one method of analyzing the data. Such methods can be based on qualitative techniques, 
quantitative techniques, or a mix of both” (pp. 579-580). This approach has increased in 
popularity among social science researchers and involves sequential collection, and analysis 
and integration of both quantitative and qualitative data. Building on this concept, Seawright 
(2016) further explored the notion of integrative multi-method research and determined 
that “if both methods produce causal inferences in which a particular concept is important, 
then there is some degree of overlap of the results” (p. 5). Wood et al. (1999) argued that 
the use of multi-method designs in software engineering research was more likely to 
produce robust and generalisable results when a series of complementary studies were 
included in the multi-method approach. 
Multi-method research approaches are gaining popularity in medical research, particularly 
general practice (Malterud et al., 2017), where there is an ongoing therapeutic relationship 
between patients and health care providers. In these scenarios the inclusion of qualitative 
methodology has been shown to expand the clinical knowledge beyond statistical measures 
by understanding the experiences of patients living with the disease (Malterud, 2001). 
Similarly, the ongoing therapeutic relationship and ambulatory care setting of the WDTS 
aligns well with a general practice model, thus making the multi-methods approach an 
appropriate research design for this study (Figure 3.1).  
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Figure 3.1 Multi-method Research Design of the TALENT Project 
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The multi-method design of the TALENT project was chosen because the individual studies, 
while complete on their own, when used together form a more comprehensive whole 
(Teddlie & Tashakkori, 2009). Quantitative research is used to measure numerical data  
which, when statistically analysed to describe patterns, test a hypothesis, identify 
relationships or connections, can provide useful information to inform design and 
implemetation of clinical services. The results of quantitative studies can also be replicated. 
Qualitative research is exploratory and interpretative. This allows the researcher to use 
various techniques to collect data such as unstructured interviews using open questions. 
Analysis of the data can be difficult and lengthy however, with the use of techniques such as 
thematic analysis (Braun & Clarke, 2006) the results provide an understanding of 
participants opinions and motivations. 
In this study the multi-method approach provided the researcher with a more substantial 
understanding of the statistical data as well as the lived experiences of young adults with 
type 1 diabetes (Busse, et al., 2007). Results from the quantitative study were explored 
further in the qualitative study to provide a comprehensive insight into the components of 
the WDTS model of care, which improved self-efficacy in YWD. The integration of these two 
methods provided a greater understanding of the complex issues surrounding transition 
from paediatric to adult health care and the support required by YWD to remain healthy and 
engaged in self-care management (Garvey, et al., 2013). A recent systematic review (Schultz 
& Smaldone, 2017) suggested that researchers should evaluate the individual components of 
transition interventions to determine which are the most effective in improving outcomes.   
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3.3 Study Setting 
The study setting was the Westmead Diabetes Transition Service, Westmead, New South 
Wales, Australia which provides clinical care for approximately 320 youth with type 1 
diabetes. As previously described in Chapter 1, this novel model of care was the first of its 
kind in New South Wales (NSW). The service was designed by Dr Jane Holmes-Walker, a 
Consultant Endocrinologist with an interest in adolescent and young adult diabetes, and 
commenced in 2001. The service developed in response to the high rates of DKA admission 
in YWD aged 15-25 years, compared with those 25-35 years of age. Another instigating 
factor was the high rate of non-attendance at a young adult diabetes clinic at Westmead 
hospital, although large numbers of YWD were recognised in the hospital service area. 
Implementation of the model of care was initiated after successful application for funding 
from the NSW Health Department. Funding was available for new services which aimed to 
improve outcomes in chronic disease management, with specific funding allocated for youth 
with chronic diseases and for models with specific goals to reduce ED presentations.  
The incidence of type 1 diabetes increases at approximately 3% per annum in the WSLHD 
and specifically designed services to support YWD during transition from paediatric to adult 
health care were non-existent in NSW, until the advent of the WDTS. The four questions 
found in the introductory section of this chapter evaluate the intervention following the 
initial publication (Holmes-Walker, et al., 2007) to determine if the intervention could be 
maintained over time. In addition, the research questions determine which factors 
contributed to the improved outcomes and reduced ED presentations, and evaluate the 
impact of the mobile phone support service on ED presentations following the initial 
intervention.  
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3.4  Data Collection 
The WDTS has prospectively collected data on all YWD referred to the service at Westmead 
Hospital since 2001. Data collected includes a person’s date of birth, duration of diabetes, 
age at transition, interval from last paediatric visit to first visit at the young adult service, 
frequency of clinic visits, HbA1c at baseline and subsequent follow-up, type of diabetes (type 
1, type 2, cystic-fibrosis-related diabetes), type of therapy (multiple daily injections, insulin 
pump therapy and oral medication), frequency of phone support for sick-day management, 
frequency of DKA admission/re-admission and admission length of stay. These data are 
stored on a password-protected database on the secure server of Westmead Hospital, which 
sits within the Western Sydney Local Health District (WSLHD). 
3.5 Participants 
Participants in the study were recruited from the cohort who accessed clinical care from the 
age-specific service during 2001–2016. Inclusion criteria for the study were: 1) youth aged 
15-25 years; 2) pre-existing type 1 diabetes mellitus; 3) transitioned from paediatric health
care to the WDTS or referred after new diagnosis of type 1 diabetes age >15, or referred by a 
general practitioner after a period of time not under specialist care (i.e. not directly 
transitioned from paediatric health care); and 4) had accessed the phone support service 
while under care with the WDTS. Additional data was collected on all acute diabetes 
admissions from 2001–2016 and aged 15-25 years, which included youth with type 1 
diabetes who did not attend the WDTS. The primary researcher was responsible for data 
collection and management in the quantitative phase, and for recruitment of participants in 
the qualitative phase. A detailed description of the research methods used is presented in 
each of the Papers.  
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3.6 Paper 1 – Systematic Review 
What factors determine diabetes care outcomes for young adults with type 1 diabetes 
after transition from paediatric to adult health care services? 
The systematic review examined existing literature which identified factors that influenced 
diabetes care outcomes for YWD after transition from paediatric to adult health care 
services, and which influenced continuity of care after transition. The review was conducted 
in 2013 and examined all literature up until 2012. Although concerns remain in the diabetes 
community about the vulnerability of young adults during transition, there is no consensus 
on the most appropriate transition method and few published models of care.  
The aim of the review, therefore, was to identify the evidence relating to the effect of 
various strategies for transition from paediatric to adult health care for youth with type 1 
diabetes. All clustered trials, descriptive studies, pre- and post-test studies and other designs 
with a control group, and case studies were included in the review. Despite the extensive 
literature on diabetes, only 13 studies were eligible, as they related to people aged 15-19 
years with a diagnosis of type 1 diabetes, who had transitioned from paediatric to adult 
health care services. This age range was selected to capture earlier studies, which included 
younger and older YWD, and were published before guidelines for age of transition were 
determined. Current literature indicates that the accepted age of transition should be 16–
18 years for young adults with chronic conditions, including T1D (Craig, et al., 2011). The 
results were able to inform subsequent research to specifically identify the factors that 
improve outcomes for youth with type 1 diabetes at the transition. The review was 
conducted according to the Joanna Briggs Institute (JBI) guidelines. This paper, with 
additional development since this review was undertaken, is presented in Chapter 2. 
Search strategies can be found in Appendix I. 
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3.7 Paper 2 – Quantitative Study 
What is the effectiveness of the phone support component of the WDTS in 
preventing hospital admission with diabetic ketoacidosis? 
The aim of this observational study was to determine if access to mobile phone support for 
sick-day management (SDM) that was provided to all who attended the WDTS, was 
associated with reduced hospital admissions and lengths of stay with DKA in young adults 
aged 15-25 with type 1 diabetes. Acute diabetes complications such as DKA and severe 
hypoglycaemia, both of which are potentially life threatening, can be managed proactively 
out of the hospital setting if YWD are supported promptly at the time of crisis to prevent 
progression from diabetic ketosis to diabetic ketoacidosis (Farrell & Holmes–Walker, 2011; 
Sämann et al., 2008) and to prevent recurring episodes of hypoglycaemia, which may result 
in severe hypoglycaemic events.  
In May 2005, mobile phone support was introduced to support the management of diabetic 
ketosis. The phone service is discussed with all patients attending the service at the time of 
their first clinic attendance and availability of the service is reinforced at subsequent clinic 
visits, and in the quarterly newsletter. It is accessed by calling or texting a dedicated mobile 
phone number and made available between 8.00 am and 8.30 pm, 7-days a week. In this 
population, sick days requiring management advice may be precipitated by inter-current 
illness, alcohol or insulin omission due to social or financial distress. 
Data for this study (2005–2008) were collected prospectively and included data from 
hospital records such as: age, sex, diabetes duration, referral age, insulin therapy delivery, 
clinic attendance and HbA1c. Four groups were compared: clinic attendees who did not have 
diabetic ketosis in the study period (group 1); clinic attendees with diabetic ketosis accessing 
SDM phone support (group 2); clinic attendees not accessing phone support and admitted 
with DKA (group 3); and non-clinic attendees, who did not have access to the phone support 
service and admitted with DKA (group 4). Frequency of clinic attendance was measured as 
the mean number of visits per year. For group 1, HbA1c was recorded as that obtained at the 
most recent clinic visit at the conclusion of the study. Clinic patients accessing phone 
support (group 2) had HbA1c recorded as measured at the most recent clinic attendance 
within 3 months of the phone support. For patients admitted with DKA (groups 3 and 4), 
HbA1c was recorded on admission. From January 2005 to December 2008 all DKA admissions 
aged between 15 and 25 years at the time of admission (clinic, group 3, and non-clinic, group 
4) had age, gender and HbA1c recorded on admission.
Groups 1-4 were compared for differences in HbA1c at the time of admission, and groups 1-3 
were compared for differences in clinic attendance, using unpaired t-tests. DKA admission 
rates were measured as admissions/patient/year, and change in admission rates over time in 
the clinic attenders was analysed using the chi-squared test. Analyses of the data were 
conducted using SPSS Version 18. 
3.8 Paper 3 – Qualitative Study 
What is the patient’s experience of the phone support component of the WDTS 
model in avoiding emergency department presentation during acute diabetes crises? 
The qualitative study sought to gain insight into the experience of youth with type 1 diabetes 
during acute health crises (sick days), which may require emergency department 
presentation. Participants were recruited from the cohort of patients who attended the 
WDTS and who had contacted the service for support during a time of acute diabetes 
instability, or were admitted to hospital in diabetic ketoacidosis (DKA) in 2016. The sampling 
method was purposive; all young adults who accessed the phone service were approached 
to participate and informed that participation in the study was voluntary and that their 
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clinical care would not be affected if they chose not to participate. Those who met this 
inclusion criterion were provided with an information sheet and consent form as well as a 
short verbal summary of the research project. To also explore the help-seeking behaviour 
and experience of those who did not make contact, young adults who were admitted to 
hospital in DKA in 2016, and who did not access the phone support service, were also 
approached to participate in the study, with the same information provided to them.  
The qualitative component was undertaken by conducting semi-structured face-to-face 
interviews and phone interviews. The interviews were conducted by a researcher, who was 
known to all participants, and a research assistant who worked externally in community 
health and was unknown to the participants. Both interviewers were registered nurses and 
the research assistant had several years’ experience in conducting research interviews. 
The interviews were digitally recorded and then transcribed by a professional transcription 
service. The interview recordings were listened to and the transcripts read several times by 
the doctoral candidate, a supervisor and an author in order to verify transcription accuracy 
and to familiarise themselves with the content before independently conducting the analysis 
by using the phases of thematic analysis as described by (Braun & Clarke, 2006).  
On completion of this process, the authors discussed and compared their findings in order to 
reach an agreement in classifying and naming the theme and sub-themes. This process of 
collaborative data analysis reduces subjective bias. The detailed audit of data analysis was 
saved and stored using QSR NVivo Version 11 software.  
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3.9 Paper 4 – Quantitative Study 
Has the effectiveness of the WDTS model in preventing loss to follow up and 
maintaining diabetes control persisted over time?  
The aims of the quantitative study were to identify: a) determinants of glycated 
haemoglobin (HbA1c) at 18- and 30-months following transition to a youth-specific diabetes 
service; and b) to evaluate the impact of the service on acute admissions with diabetic 
ketoacidosis (DKA) over a 14-year period.  
The key features of the WDTS model include ensuring that the interval to the first 
appointment is within six months from the last paediatric visit; sending SMS text reminders 
prior to all appointments; rebooking of missed appointments; provision of a central mobile 
phone contact for the service; that the clinic coordinator is a diabetes educator; that there is 
access to a multidisciplinary team at an extended hours afternoon clinic; and that phone 
support is available for sick days to prevent ED presentation (Farrell & Holmes–Walker, 
2011).  
A retrospective audit of data was undertaken to: a) assess diabetes control as measured by 
the HbA1c at 18-months and 30-months post-transition of youth with T1D who had been 
referred over the study period (2001–2012); and b) assess the impact of the service on acute 
admissions with diabetic ketoacidosis. Regression analysis was performed to determine if 
any of the collected variables predicted HbA1c at follow-up at 18 and 30 months. Variables 
included in the regression analysis included those highlighted in the Delphi consensus (Suris 
& Akre, 2015): interval to first appointment, HbA1c at transition and frequency of clinic 
attendance with rebooking of missed appointments. Additional variables included duration 
of diabetes, age at referral, gender, HbA1c at subsequent follow-up and therapy modality 
(MDI or pump). Analyses of the data were conducted using SPSS Version 25. 
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3.10 Ethics Approval 
Excluding Paper 1 (Systematic Review), collection of data for Papers 2 and 4 commenced 
after obtaining ethics approval from both the Western Sydney University Human Research 
Ethics Committee (H11718) and Western Sydney Local Health District (WSLHD) Human 
Research Ethics Committee (HREC2010/11/5.1(3228) QA). Both studies were undertaken as 
quality improvement research activities. Patients provided informed written consent for 
data storage for research at entry to the clinical service. 
In relation to Paper 3, data collection commenced after obtaining ethics approval from both 
the Western Sydney University Human Research Ethics Committee (H11718) and Western 
Sydney Local Health District (WSLHD) Human Research Ethics Committee 
(HREC/LNR/15/WMEAD/307) in 2017.  
3.11 Summary 
The chapter outlined a detailed overview of the study design and methods, which included a 
discussion of the quantitative and qualitative studies. The setting, inclusion and exclusion 
criteria were also illustrated. Information on the ethical protection of the participants was 
outlined. The data collection procedure for the quantitative studies and the analysis 
technique were addressed, in addition to the description of the interview process in the 
qualitative study. 
The following chapter will provide an introduction and brief summary of results of the 
quantitative observational study (Paper 2). 
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Chapter 4 
Results of the Quantitative 
Observational Study (Paper 2) 
Farrell, K., & Holmes-Walker, D. J. (2011). Mobile phone support is associated with 
reduced ketoacidosis in young adults. Diabetic Medicine, 28(8), 1001-1004. doi: 
10.1111/j.1464-5491.2011.03302.x 
4.1  Introduction 
The previous chapter provided a detailed description of the overall research design and 
conceptual framework for the TALENT study. This chapter provides a summary of results of a 
quantitative observational study examining the effect of mobile phone support for sick-day 
management at the time of the acute crisis on hospital admissions rates for diabetic 
ketoacidosis in YWD, 15 to 25 years of age, who attended the WDTS. The summary will be 
followed by the published paper.  
The transition of young adults from the paediatric health service to adult health care 
providers presents an opportunity for interventions to influence life-long patterns of self-
care behaviours in patients with type 1 diabetes (Anderson & Wolpert, 2004). However, 
failure to connect with the adult health care provider after transition from paediatric care is 
a predictor of future development of diabetes complications (Bryden et al., 2003). Holmes-
Walker, et al. (2007) and Sämann, et al. (2008) identified loss to follow-up, poor diabetes 
control and a lack of diabetes education as major factors contributing to hospital admission 
with diabetic ketoacidosis (DKA) in young adults with type 1 diabetes.  
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Franklin et al. (2003) suggested that communication is the key to maintaining engagement 
with young adults and electronic communication tools are the accepted norm in the young 
adult population, especially text or short message services (SMS). An added advantage of 
mobile phone utility is that text messages can still be received if someone is unable to 
retrieve a voice mail due to the lack of phone credit.  
4.2 Aim of the study 
The aim of this observational study was to determine if access to mobile phone support for 
sick-day management (SDM) that was provided to all who attended the WDTS, was 
associated with reduced hospital admissions and lengths of stay with DKA in young adults 
aged 15-25 with type 1 diabetes.  
4.3 Brief results of the study 
Data were collected prospectively, from January 2005 – December 2008 and were divided 
into four groups: (group 1) clinic attendees without ketosis; (group 2) clinic attendees with 
ketosis accessing phone support; (group 3) clinic attendees not accessing phone support and 
presenting to hospital with ketoacidosis and (group 4) non-clinic patients presenting to 
hospital with ketoacidosis.  
Thirty-one patients made 83 contacts with the phone service, over the study period, for 
assistance with SDM, with a mean 2.7 phone calls and/or SMS per episode. Of those 
assisted, two patients were admitted with DKA (one after discontinuing SDM). Ketonuria and 
ketonaemia were resolved with standard SDM advice in the remainder. Eight also attended 
their GP for treatment of precipitating illness. 
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Over the study period there were 34 admissions with DKA in 15-25 year olds at Westmead 
Hospital, 15 in group 3 and 19 in group 4. In the first 18 months of the intervention (2005 - 
2006) DKA admission rates in group 3 were unchanged at 0.10/patient/year. In the following 
12 months DKA admission rates in group 3 fell to 0.06/patient/year (p = 0.10) and in the final 
year of the intervention they fell to 0.05/patient/year (p < 0.05 compared to baseline).  
The mean HbA1c of those accessing phone support of 97mmol/mol, 11.1% was not different 
from patients admitted with DKA (groups 3 and 4; both 103mmol/mol, 11.6%). The 
effectiveness of SDM was therefore not altered by poor control. 
4.4 Paper 2 
Published paper (4 pages) 
(Anderson & Wolpert, 2004; Blake, 2008; Bryden, et al., 2003; Downer et al., 2005; Franklin 
et al., 2006; Haller et al., 2006; Holmes-Walker, et al., 2007; Pacaud, et al., 2005; Sämann, et 
al., 2008) 
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Chapter 5 
Findings of the Qualitative Study 
(Paper 3) 
Farrell, K., Brunero, S., Holmes-Walker, D. J., Griffiths, R., & Salamonson, Y. (2019). Self-
management of sick days in young people with type 1 diabetes enhanced by phone 
support: A qualitative study. Contemporary Nurse, Accepted 2 July 2019. doi: 
10.1080/10376178.2019.1640620 
5.1   Introduction 
The second paper detailed in Chapter 4 discussed the results of an observational study that 
assessed the utility of providing mobile phone support for sick-day management and the 
effect of the phone service on hospital admission with diabetic ketoacidosis. The third 
paper detailed in this chapter sought to understand the experience of young adults with 
type 1 diabetes and their usage of the phone support service during acute diabetes crises. 
The summary of findings will be followed by the published paper. 
All people diagnosed with type 1 diabetes are susceptible to sick days when they 
experience commonly acquired illnesses, for example, acute gastroenteritis and other viral 
or bacterial infections (Craig, et al., 2011). Hence, in diabetes education, sick-day 
management is a key focus when educating young adults with type 1 diabetes, to ensure 
competence in identifying illness symptoms. If symptoms are recognised early on, hospital 
emergency department presentation can be avoided (Burns et al., 2018; Farrell & Holmes–
Walker, 2011; Sämann, et al., 2008). 
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However, young adults with type 1 diabetes may not be confident in self-management of 
sick days and frequently find it challenging to manage sick day events independently, as 
management may have been previously overseen by parents and carers. Consequently, they 
may not recognise the “cue to action”, such as when to administer additional insulin or when 
to seek health professional assistance. Cue to action as a key component of health-seeking 
behaviours is crucial to the self-management of type 1 diabetes, particularly during sick days. 
It is also an integral element of the Health Belief Model (Rosenstock, 1974).  
5.2 Aim of the study 
The qualitative study sought to gain insight into the experience of youth with type 1 
diabetes during acute health crises (sick days), which may require emergency department 
presentation. 
5.3 Brief Results of the study 
We conducted semi-structured phone or face-to-face interviews with young adults with 
type 1 diabetes who contacted the phone support service for support during a sick day 
episode in 2016. We also interviewed those who were admitted to hospitals within the 
service catchment area with diabetic ketoacidosis during the study period, in order to 
explore the barriers and facilitators that could have prevented access to the phone support 
service. The study findings were examined through the theoretical lens of the Health Belief 
Model 
(Hochbaum et al., 1952), a psychological model that is underpinned by four constructs: 1) 
seriousness of the illness; 2) susceptibility to the disease process; 3) benefits of behaviour; 
and 4) barriers. Over time the model has been extended (Rosenstock et al., 1988) with three 
additional constructs: 1) “cues to action”; 2) motivating factors; and 3) self-efficacy. 
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In a previous study Gillibrand and Stevenson (2006) proposed that the extended Health 
Belief Model was an adequate model for understanding the socio‐psychological factors 
present in the young person's appraisal of their diabetes, which influenced their diabetes 
self‐care management.  
Of 20 eligible individuals, 8 participated in the study. Five avoided emergency presentation 
by accessing the phone support service and three who did not were admitted for diabetic 
ketoacidosis. The interviews generated three major themes: a) self-efficacy b) cues to action; 
and c) susceptibility. 
Participants who sought phone support assistance attributed the expert advice they received 
on how to manage their sick day with aborting an ED presentation. The therapeutic 
relationship with the diabetes team appeared to increase their self-efficacy in managing 
their sick day issues confidently without having to visit the local ED department, which aligns 
with the Health Belief Model construct of self-efficacy (Rosenstock, et al., 1988). 
In contrast, some who were admitted to hospital in diabetic ketoacidosis may not have 
accurately gauged their ‘susceptibility’ to the progressive deterioration of their illness, or the 
seriousness of the sick day, after having had previous admissions for similar events. 
According to the Health Belief Model help-seeking behaviour is defined by the patient’s 
ability to identify their ‘susceptibility’ and the seriousness of deteriorating health at an early 
stage, identifying this as a ‘cue to action’ and seeking appropriate assistance which did not 
occur in those admitted with diabetic ketoacidosis. 
While education, training and guidance on sick-day management are discussed at all 
diabetes clinic appointments, education alone is insufficient to establish perceived ‘self-
Chapter 5 Page | 95 
efficacy’ in diabetes care and prevent ED presentations (Farrell & Holmes–Walker, 2011). 
Access to advice during acute diabetes crises and implementation of self-care practices at 
that time are instrumental in learning for the young adult with diabetes. 
5.4 Paper 3 
Published paper (14 pages) 
(Anderson & Wolpert, 2004; Arnett, 2000; Ayling et al., 2015; Bassett et al., 2008; Braun & 
Clarke, 2006; Brunero et al., 2015; Bryden, et al., 2003; Burns, et al., 2018; Coventry et al., 
2017; Craig, et al., 2011; Farrell & Holmes–Walker, 2011; Garvey et al., 2012; Gillibrand & 
Stevenson, 2006; Glanz et al., 2008; Hochbaum, et al., 1952; Holmes-Walker, et al., 2007; 
Manning et al., 2018; Markowitz, et al., 2014; Perry et al., 2010; Peters et al., 2011; 
Rosenstock, et al., 1988; Sämann, et al., 2008; Suris & Akre, 2015; Tong et al., 2007; Vaala, et 
al., 2015; Van Walleghem, et al., 2008; Weissberg-Benchell, et al., 2007; Wolfsdorf, et al., 
2018) 
Self-management of sick days in young people with type 1 diabetes enhanced
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Chapter 6 
Results of the Longitudinal Study 
(Paper 4) 
Farrell, K., Fernandez, R., Salamonson, Y., Griffiths, R., & Holmes-Walker, D. J. (2018). 
Health outcomes for youth with type 1 diabetes at 18 months and 30 months post 
transition from pediatric to adult care. Diabetes Research and Clinical Practice, 139, 
163-169. doi: 10.1016/j.diabres.2018.03.013
6.1   Introduction 
The third paper detailed in Chapter 5 discussed the findings of a qualitative study that 
sought to understand the experience of young adults with type 1 diabetes and their usage of 
a phone support service during acute crises. The fourth paper detailed in this chapter 
examines diabetes outcomes of 439 young adults with type 1 diabetes who transitioned 
from paediatric health care to the WDTS over a 12-year period, from 2001-2012, and were 
followed for two years post transition. The summary of results will be followed by the 
published paper. 
The transition of young adults with T1D to adult health care is a challenge for the young 
person, their families and health care providers. Achieving successful transition can be 
difficult given the number of major adolescent developmental changes occurring at this 
stage (Arnett, 2000); and that the demands of study, work and relationships compete with 
the young adult’s attention to diabetes management (Reiss & Gibson, 2002). The Australian 
clinical practice guidelines for T1D in children, adolescents and adults recommends that 
transition take place between the age of 16 and 18 years (Craig, et al., 2011), and the current 
practice is to transition young adults at completion of schooling with the majority being 18 
years or older. Delayed or difficulties in transfer to adult services may lead to disengagement 
from health care before transition, which increases the risk of developing both short- and 
long-term diabetes complications (Holmes-Walker, et al., 2007). 
A recent publication identifying the key elements for, and indicators of successful transition 
were determined using the Delphi method for consensus (Suris & Akre, 2015). The results 
indicated that young adults with a chronic disease are more likely to successfully transition 
from paediatric to adult services when there is a rescheduling of missed appointments, a 
trusting relationship with an adult provider is established, the first visit to adult care is within 
six months of the last paediatric appointment; the patient and family are satisfied with the 
transition experience; emergency room visits are avoided through attendance at scheduled 
appointments and the standard for disease control evaluation e.g. glycated haemoglobin 
(HbA1c) is maintained. 
6.2  Aim of the paper 
The aims of the quantitative study were to identify: a) determinants of glycated 
haemoglobin (HbA1c) at 18- and 30-months following transition to a youth-specific diabetes 
service; and b) to evaluate the impact of the service on acute admissions with diabetic 
ketoacidosis (DKA) over a 14-year period.  
6.3 Brief Results of the Study 
The clinic model has been described earlier(Holmes-Walker, et al., 2007). The key features of 
the WDTS model include: ensuring that the interval to the first appointment is < 6 months 
from the last paediatric visit; SMS text reminders prior to all appointments; rebooking of 
missed appointments; a central mobile phone contact for the service; a diabetes educator as 
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clinic coordinator; access to a multidisciplinary team at a late finishing afternoon clinic; and 
phone support for sick days to prevent ED presentation (Farrell & Holmes–Walker, 2011). 
Data were analysed using SPSS version 25. Categorical data such as gender, insulin pump 
use, clinic attendance at 18 and 30 months (Y/N) were presented as percentages. 
Continuous data such as interval to first appointment, duration of T1D at first appointment, 
age at referral, HbA1c at first appointment, 18- and 30-months appointments and 
cumulative number of appointments at 18- and 30-month follow-up were presented as 
medians and inter-quartile range (IQR). Logistic regression analyses with HbA1c up to 7.5% 
(58 mmol/mol) at 18-months, and with HbA1c up to 7.5% (58 mmol/mol) at a 30-month 
follow-up, as the outcome variable were undertaken to determine the relationship of four 
predictor variables identified in the Delphi findings by (Suris & Akre, 2015). These four 
predictor variables were: i) lag time to first appointment ii) duration of T1D at first 
appointment; iii) HbA1c at first appointment; and iv) cumulative number of clinic 
appointments. The median value was used as a cut-off for each of these variables. The 7.5% 
(58 mmol/mol) cut-off was based on the NICE guidelines recommendation (National 
Institute for Health and Care Excellence, 2015). Group comparisons of DKA admissions 
length of stay (LOS) across years was computed using the one-way ANOVA test. Statistical 
significance was set at p <0.05. 
The recommended standard of glycaemic control, HbA1c <7.5% (58 mmol/mol), was achieved 
by 23 % at baseline, 22% at 18-months, and 20% at 30-month. After adjusting for lag time 
(>3 months) and diabetes duration (>7 years), glycaemic control at the first visit predicted 
subsequent glycaemic control at 18-month and 30-month follow-up. From 2001 to 2014, 
only 8.6% were lost to follow-up; admissions and re-admissions for DKA reduced from 72% 
Chapter 6 Page | 113 
(32/47) to 4% (14/340) (p<0.001). Furthermore, the mean length of stay (LOS) significantly 
decreased from 6.56 to 2.36 days (p<0.001). In the Delphi study (Suris & Akre, 2015), the 
interval to the first appointment of <6 months was considered an important benchmark for 
service provision in young adults with chronic diseases and was achieved by 95% of our 
cohort.  
Diabetes control was maintained following transition in the 76% attending at 30-months 
post-transition with a median frequency of visits of 4 per year. Clinic attendance may limit 
the rise in HbA1c over time, highlighting the importance of maintaining clinic attendance to 
promote self-care. 
6.4 Paper 4 
(Arnett, 2000; Busse, et al., 2007; Cadario, et al., 2009; Craig, et al., 2011; Farrell & Heels, 
2015; Farrell & Holmes–Walker, 2011; Frank, 1996; Freed & Hudson, 2006; Holmes-Walker, 
et al., 2007; Jacobson, et al., 1997; Kipps, et al., 2002; Lane, et al., 2007; National Institute 
for Health and Care Excellence, 2015; Patterson & Lanier, 1999; Perry, et al., 2010; Petitti et 
al., 2009; Phelan et al., 2017; Reiss & Gibson, 2002; Sämann, et al., 2008; Sawyer, et al., 
1997; Suris & Akre, 2015; Wolpert & Anderson, 2001; Wood et al., 2013; World Health 
Organization, 2015) 
Published paper (7 pages) 
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Diabetic ketoacidosisAims: To identify (a) determinants of glycated haemoglobin (HbA1c) at 18 and 30 months
following transition in young people with Type 1 diabetes mellitus (T1DM) to a youth-
specific diabetes service; and to (b) evaluate the impact of the service on acute admissions
with diabetic ketoacidosis (DKA) over a 14-year period.
Methods: An audit of records of youth with T1DM referred from paediatric services to the
multidisciplinary transition service at Westmead Hospital, from 2001 to 2012, and
followed-up to 2014.
Results: Data from 439 adolescents and young adults (Median age: 18) were analysed. The
recommended standard of glycaemic control, HbA1c < 7.5% (58 mmol/mol), was achieved
by 23% at baseline, 22% at 18-months, and 20% at 30-month. After adjusting for lag time
(>3 months) and diabetes duration (>7 years), glycaemic control at first visit predicted sub-
sequent glycaemic control at 18-month and 30-month follow-up. From 2001 to 2014, only
8.6% were lost to follow-up; admissions and readmissions for DKA reduced from 72%
(32/47) to 4% (14/340) (p < 0.001). Furthermore, mean length of stay (LOS) significantly
decreased from 6.56 to 2.36 days (p < 0.001).
Conclusions: Continuing engagement with the multidisciplinary transition service pre-
vented deterioration in HbA1c following transition. Age-appropriate education and regular
follow-up prevents DKA admissions and significantly reduced admission LOS.
 2018 Elsevier B.V. All rights reserved.
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The transition of young people with Type 1 diabetes mellitus
(T1DM) to adult health care is a challenge for the young per-
son, their families and health care providers. Achieving suc-
cessful transition can be difficult given the number of major
adolescent developmental changes occurring at this stage
[1]; the demands of study, work and relationships compete
with the young adult’s attention to diabetes management
[2]. While there is general consensus that transition should
not be concurrent with amedical crisis [3], this can occur with
increased frequency if admission to paediatric health care
facilities is denied on the basis of age. In Australia, from the
age of 16 admissions with diabetic ketoacidosis are to adult
rather than paediatric health care facilities.
The Australian clinical practice guidelines for T1DM in
children, adolescents and adults recommends that transition
take place between the age of 16 and 18 years [4], and current
practice is to transition young people at completion of school-
ing with the majority being 18 years or older. The World
Health Organization define youth as all young people aged
15–24 years, with adolescence ending at age 19 years [5].
Youth with diabetes (YWD) are vulnerable to acute diabetes
complications [6], so it is critical to maintain follow up to
achieve a reduction in acute diabetes related complications.
Youth with a longer duration of diabetes [7,8] have been
reported as having suboptimal glycaemic control which may
further deteriorate following transition of care. Without links
to appropriate adult health services, they risk disengagement
from regular care with potential for loss to follow-up [2].
It has been suggested that the adult health system is less
attuned to the developmental and behavioural struggles of
youth [9] and even the most conscientious YWDmay flounder
and neglect self-care management [2]. Delayed or difficulties
in transfer to adult services may also lead to disengagement
from health care before transition, which increases risk of
developing both short and long term diabetes complications
[10].
A recent publication identifying the key elements for, and
indicators of successful transition were determined using the
Delphi method for consensus [11]. The results indicated that
young people with chronic disease are more likely to success-
fully transition from paediatric to adult services when there is
rescheduling of missed appointments, a trusting relationship
with adult provider is established, the first visit to adult care
is within 6 months of last paediatric appointment; the patient
and family are satisfied with the transition experience; emer-
gency room visits are avoided through attendance at sched-
uled appointments and the standard for disease control
evaluation e.g. glycated haemoglobin (HbA1c) is maintained.
Given the paucity of studies addressing the transition of
young people, meaningful conclusions about predictors of
successful transition are limited [12]. One of the main prob-
lem after transition is loss to follow-up, and previous studies
have reported deterioration from 100% attendance 2 years
before transition to 77% attendance at one year post-
transition and 50% attendance at two years post-transition
[6,13]. The same studies noted no change in glycaemic control
from 2 years before to 2 years after transition whereDownloaded for Anonymous User (n/a) at Western Sydney Local H
For personal use only. No other uses without permisattendance was maintained. Our previous publication [10]
demonstrated that attendance can be maintained and HbA1c
improved at the transition by changing the model of care at
transition by incorporating a number of components listed
in the Delphi consensus [11]. We now present outcomes from
a larger cohort transitioned over a 12 year period from 2001 to
2012 and each followed for two years post transition.
2. Aims of study
The present study aimed to: (a) identify determinants of
HbA1c levels at 18-months and 30-months following transi-
tion to a youth specific diabetes service in young people with
T1DM; and (b) to evaluate the impact of the service on acute
admissions with diabetic ketoacidosis (DKA) over a 14-year
period at a major metropolitan adult tertiary hospital in Wes-
tern Sydney.
3. Methods
The clinic model has been previously described [10]. In brief
the key features of the model include ensuring interval to first
appointment is <6 months from last paediatric visit, SMS text
reminders prior to all appointments, rebooking of missed
appointments, a central mobile phone contact for the service,
a diabetes educator as clinic coordinator, access to multidisci-
plinary team at a late finishing afternoon clinic, and phone
support for sick days to prevent ED presentation [14]. The
young adult diabetes service has prospectively collected data
on all YWD referred to the service at Westmead Hospital since
2001. Data collected includes date of birth, duration of dia-
betes, age at transition, interval from last paediatric visit to
first visit at the young adult service, frequency of visits,
HbA1c at baseline and subsequent follow-up, type of diabetes
(type 1, type 2, cystic fibrosis related diabetes), type of therapy
(multiple daily injections, insulin pump therapy and oral
medication). This study only reports outcomes for young peo-
ple with T1DM who transitioned from paediatric care. As the
data was retrieved using existing administrative database,
information about socio-economic status, education level or
family characteristics were not available. A retrospective
audit of data was undertaken to assess diabetes control as
measured by HbA1c at 18-months and 30-months post transi-
tion of youth with T1DM who had been referred over the
study period (2001–2012), and impact of the service on acute
admissions with diabetic ketoacidosis. Regression analysis
was performed to determine if any of the collected variables
predicted HbA1c at follow up at 18 and 30 months. Variables
included in the regression analysis included those high-
lighted in the Delphi consensus: interval to first appointment,
HbA1c at transition and frequency of clinic attendance
(improved by rebooking of missed appointments). Additional
variables included duration of diabetes, age at referral, gen-
der, HbA1c at subsequent follow up and therapy modality
(MDI or pump).
Data underwent preliminary assessment prior to analysis
to determine accuracy of entry and coding. In the event of
incomplete data clinical notes were reviewed to retrieve miss-
ing data. Unique numerical identifiers and password-ealth District from ClinicalKey.com.au by Elsevier on March 27, 2018.
sion. Copyright ©2018. Elsevier Inc. All rights reserved.
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Page 116protected files were used to maintain patient privacy and
confidentiality.
All patients were consented for data collection at the time
of first visit and the audit was performed as a quality assur-
ance activity with ethics approval from the Human Research
Ethics Committees of Western Sydney Local Health District
(HREC2010/11/5.1(3228) QA) and Western Sydney University
(H11718).
Data were analysed using SPSS version 25. Categorical data
were presented as percentages and continuous data were pre-
sented as medians and inter-quartile range (IQR). Logistic
regression analyses with HbA1c up to 7.5% (58 mmol/mol) at
18-month, and with HbA1c up to 7.5% (58 mmol/mol) 30-
month follow-up as the outcome variable were undertaken
to determine the relationship of four predictor variables iden-
tified in the Delphi findings by Suris [11]. These four predictor
variables were: i) lag time to first appointment ii) duration of
T1D at first appointment; iii) HbA1c at first appointment; and
iv) cumulative number of clinic appointments. The median
value was used as cut-off for each of these variables. The
7.5% (58 mmol/mol) cut-off was based on the NICE guidelines
recommendation [15]. Group comparisons of DKA admissions
length of stay (LOS) across years was computed using one-
way ANOVA test. Statistical significance was set at p < 0.05.
4. Results
Over the study period of 2001 to 2012, 439 adolescents and
young adults (194 males, 245 females) with T1DM transi-
tioned from paediatric care to the Diabetes Transition Service.
Another 12 YWDwere referred over the study period but were
unable to be contacted so were referred back to paediatric ser-
vices. The median age of the patients at transition was 18
(IQR: 17–19, range: 14.4–23.8) years. The median duration of
T1DM diagnosis to first appointment at the transition service
was 7 (IQR: 4–11, range 0–20) years. Only 65 (14.6%) of the sam-
ple were on insulin pump therapy, although there was a sig-
nificant change in proportion on insulin pump therapy
across the time period (from 0% (0/47) of attendees in 2001
to 40% (136/340) of attendees in 2012). The median HbA1c
was 8.5%:69 mmol/mol (IQR: 7.6%:60–10.2%: 88 mmol/mol) at
the first appointment, and this did not change at the 18-
month follow-up (8.6%: 69 mmol/mol, IQR: 7.7%: 60 mmol/-
mol - 10.2%: 88 mmol/mol), or at the 30-month follow-up
(8.7%: 72 mmol/mol, IQR: 7.7%:61 mmol/mol - 10.0%:86
mmol/mol). The cumulative median number of clinic visits
at the 18-month follow-up was 5 (IQR: 3–6, average interval
between visits: 3.6 months) and at the 30-month follow-up
was 7 (IQR: 5–9), average interval between visits: 4.2 months).
A total of 365 (83.1%) of the baseline sample were contactable
and attended the 18-month follow-up, and 335 (76.3%) contin-
ued to attend the service at the 30-month follow-up. Of 104
(23.7%) non-attenders at 30-month, 42(9.6%) had moved care,
24(5.6%) were temporally absent leaving 38(8.6%) of YWDwho
were uncontactable and lost to follow up (Table 1). The non-
attenders at 30-month were more likely to have HbA1c of >
7.5% (58 mmol/mol) at baseline (85.6% versus 74.6%, p =
0.020), and were also more likely to have a lag time to first
appointment of > 3 months (25.7% versus 13.5%, p = 0.009).Downloaded for Anonymous User (n/a) at Western Sydney Local Health
For personal use only. No other uses without permission. The 83.1% of the baseline sample who attended the 18-
month follow-up, had a lower baseline HbA1c than non-
attenders (median: 8.5%: 69 mmol/mol versus 9.0%: 75
mmol/mol p: 0.013), and higher cumulative clinic visits (med-
ian: 5 versus 2, p: <0.001). Similarly, the 76.3% of the baseline
sample who attended the 30-month follow-up, also had a
lower HbA1c at baseline (median: 8.5%: 69 mmol/mol versus
9.0%: 75 mmol/mol, p: 0.023), and higher cumulative clinic vis-
its (median: 8 versus 3, p: <0.001).
Using logistic regression analysis, significant and indepen-
dent predictors of glycaemic control HbA1c <7.5% (58 mmol/-
mol) at 18 months and 30 months post-transition were
assessed. Controlling for lag time (up to 3 months) and dura-
tion (up to 7 years) of T1DM diagnosis to first clinic appoint-
ment, glycaemic control at baseline emerged as the only
significant predictor (AOR: 8.68 95%CI: 4.90 to 15.38) of gly-
caemic control at the 18-month follow-up. This regression
model explained 25.7% of the variance (Nagelkerke’s R2 =
0.257).
Controlling for the same two significant predictors at base-
line (Model 1), shorter duration of T1DM diagnosis (<7 years)
at first clinic appointment (AOR: 1.87 95%CI: 1.01 to 3.49)
and good glycaemic control at baseline (AOR: 8.08 95%CI:
4.37 to 14.92) emerged as significant predictors of good gly-
caemic control at the 30-month follow-up, explained 25.6%
of model variance (Nagelkerke’s R2 = 0.256) (Table 2).
Fig. 1 shows the number of DKA admissions and readmis-
sions of T1DM attending a youth specific diabetes service over
the 14-year period. Over the same period of time clinic atten-
dance grew from 47 YWD in 2001 to 340 YWD in 2014. Follow-
ing the introduction of this specific diabetes services, the
percentage with DKA admissions and readmissions dropped
from 72% (34/47) in 2001 to 4% (14/340) in 2014 (v2: 176.89,
df: 1, p < 0.001). Furthermore, there was also a statistically sig-
nificant reduction (F: 17.53, df: 13, p < 0.001) in the mean
length of hospital stay (LOS) days, from a mean LOS of 6.56
days in 2001 to 2.36 days in 2014 for acute DKA admissions
(Fig. 2).
5. Discussion
This study represents one of the largest and longest follow-up
series of YWD after transition from paediatric to adult care
and confirms the benefit of developmentally appropriate dia-
betes services in the adult health care setting. The key out-
comes of the program were that diabetes control was
maintained following transition in the 76% attending at 30-
months post-transition with median frequency of visits of 3
per year, loss to follow up rates of 8.6% and significant reduc-
tion in DKA admissions were achieved and maintained.
From the results, those achieving HbA1c <7.5% (58 mmol/-
mol) at baseline (23%) continued to maintain similar HbA1c
levels at 18 and 30 months post-transition. The results are
similar to those obtained in the T1DM Exchange Clinic Regis-
try [16] where only 21% of adolescents with T1DM achieved
recommended levels of diabetes control. Further, we identi-
fied that those with above target HbA1c at baseline were more
likely to have longer lag time to first transition clinic visit and
longer duration of T1DM. Those with above target HbA1c at District from ClinicalKey.com.au by Elsevier on March 27, 2018.
Copyright ©2018. Elsevier Inc. All rights reserved.
Table 1 – Characteristics of sample (n=439).
Variable Range
Sex, n (%)
o Male 194 (44.2)
o Female 245 (55.8)
Insulin pump use, n (%)
o No 375 (85.4)
o Yes 65 (14.6)
Clinic attendance at 18 months, n (%)
o No 74 (16.9)
o Yes 365 (83.1)
Clinic attendance at 30 months, n (%)
o No 104 (23.7)
o Yes 335 (76.3)
Lag time to first appointment, median (IQR), months 3 (1–3) 0–24
Duration of T1DM at first appointment, median (IQR), years 7 (4–11) 0–20
Age at referral, median (IQR), years 18 (17–19) 14.4–23.8
HbA1c at first appointment, median (IQR),%:mmol/mol 8.5:69 (7.6:60–10.2:88) 4.1:21 to 17.2:141
HbA1c at 18-month follow-up, median (IQR),%:mmol/mol 8.6:70 (7.7:61–10.2:88) 5.0:31 to 14.0:129
HbA1c at 30-month follow-up, median (IQR),%:mmol/mol 8.7:72 (7.7:61–10.0:86) 5.1:32 to 15.0:138
Cumulative number of appointments at 18-month follow-up, median (IQR) 5 (3–6) 0 to 14
Cumulative number of appointments at 30-month follow-up, median (IQR) 7 (5–9) 0 to 18
HbA1c: Glycosylated haemoglobin.
T1DM: Type 1 Diabetes Mellitus.
IQR: Interquartile range.
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up but importantly did not show deterioration in diabetes
control over time with maintenance of regular follow up.
In the Delphi study, interval to first appointment of <6
months [11] was considered an important benchmark for ser-
vice provision in young adults with chronic disease and
achieved by 95% of our cohort. Reducing the lag time to first
clinic appointment is critical to establishing relationships
and maintaining continuity of care, hence also reducing loss
to follow up rate to 8.6%. The service maintains a collabora-
tive relationship with the nearby paediatric service and has
developed strategies to promote early engagement. The fam-
ily and YWD are contacted by the adult clinic coordinator/di-
abetes educator to negotiate the first appointment and
establish a relationship prior to the first attendance to the ser-
vice. While face to face meetings have been organised prior to
transition for YWD with complex social needs, such meetings
are infrequent.
Of note was the unchanged HbA1c throughout the follow
up period up to 30 months. While records of paediatric care
are not available to this study, those with above target HbA1c
at baseline were likely to have had above target HbA1c in pae-
diatric care (considering median interval to first visit was 3
months). Obtaining data on clinic attendance prior to transi-
tion would help to determine if this could be explained by
reduced frequency of clinic attendance prior to transition
[17]. Other studies [6,18] have similarly found that HbA1c
remained unchanged prior to and following transition. Beha-
viours such as reduced clinic attendance and inattention to
self-care management of diabetes which have been estab-
lished prior to transition may be difficult to correct in the
first-year post-transition. The Australian national guidelines
[4] recommend that greater attention be given to adolescents
who do not attend paediatric clinics regularly and who haveDownloaded for Anonymous User (n/a) at Western Sydney Local H
For personal use only. No other uses without permissuboptimal glycaemic control as evidence suggests that these
factors are predictors of failure in transition to adult care [19]
but also, from the present study, predict those who maintain
poor control post transition despite continued attendance at
follow up. These findings are supported by a review of out-
comes for YWD 12 months prior to and 12 months post tran-
sition [20]. While there was some deterioration in control at
the time of the move from paediatric to adult services it did
not appear to be related to factors associated with usual care
as HbA1c and frequency of clinic attendance was maintained
within a single center. This suggests external factors have a
significant impact on diabetes control as HbA1c was higher
in those who are lost to follow up or infrequent attenders at
18 and 30 months post transition. Clinic attendance may limit
rise in HbA1c over time, highlighting the importance of main-
taining clinic attendance to promote self-care.
Our model has employed a strategy of appointment remin-
ders and active rebooking of missed appointments in the
adult service since the service commenced in 2001 and initial
results in a clinic population of 191 showed improved HbA1c
of 0.13% per visit after five visits to the young adult clinic [10]
and loss to follow up of <5%. The clinic population at any one
time is now approximately 350 young people with type 1 dia-
betes with slightly higher drop off rates occurring as patient
numbers increase, compared with the initial report, present
loss to follow up rate at 30 months post transition is 8.6%.
The attendance rates at two years post transition remain
higher than reported by other transition diabetes services
internationally [6].
Reduction in loss to follow up is likely due to the fact that
the service has, since 2001, delivered a multidisciplinary ser-
vice which addresses all highly recommended indicators
and key elements of successful transition in the 2015 Delphi
paper [11]. While our paper has not measured the patientealth District from ClinicalKey.com.au by Elsevier on March 27, 2018.
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Page 118experience and relationship with the service providers the
high retention rate and maintenance of diabetes control
over the study period indicates that YWD are well con-
nected with a service which meets their needs at the tran-
sition to adult care.
A limitation of our study is the number of YWD who did
not attend either 18 ± 3-month or 30 ± 3-month follow-up
appointments. The cohort of YWD in our study comes from
urban, regional and rural communities. Those who were
initially referred to the service due to lack of local services
[21] are likely to attend less frequently due to time taken
to travel and the need to take leave from work or study
commitments. New services established in peripheral
urban areas and in some regional centers over the study
period resulted in a proportion of YWD transferring care
to be closer to home. Others were temporarily absent, due
to travel or unable to attend appointments but who
remained contactable and connected with the service and
later returned to care.
This age group is very mobile and flexibility in service
models is required to accommodate the needs of youth to
maintain attendance at follow up. The importance of devel-
oping trusting relationships between adult providers and
YWD is critical [11] to prevent loss to medical follow-up
and reducing the risk of short-term complications, which
lead to preventable emergency room presentations.
Our study demonstrates that hospital admission for DKA
is preventable if YWD receive regular follow-up and educa-
tion on sick day management [10,14,22]. DKA admissions,
readmission and length of stay rates were significantly
reduced in the first year after commencement of service
[10] and have been maintained over the period of the study.
Face to face education on sick day management is further
enhanced by a mobile phone service which allows YWD to
directly contact service for sick day advice at time of crisis
[14].
Health care transition is an ongoing process that should
occur over time, but many young people come to it unpre-
pared at a difficult period in their lives [23]. Wolpert and
Anderson [24] have suggested that the transition period
provides a ‘‘window of opportunity” to promote and support
adult self-care behaviours. While deterioration in diabetes
control has been well documented in adolescents [3], if
age appropriate services and support are provided, the
young person has, over time, the potential to establish reli-
able self-care practices which will continue throughout
their lifetime [10]. It also needs to be acknowledged that
in the young adult measurement of glycaemic control using
HbA1c alone is an imperfect measure as it fails to ‘‘tell the
story” of day to day diabetes self-care and may not capture
significant changes in self-care behaviour over the period of
follow up.
Diabetes control following transition can be maintained
with regular attendance at follow-up but if YWD are to meet
recommended levels of glycaemic control further research
into psychological and behavioural interventions to pro-
mote self-efficacy and address diabetes-related distress
early in adolescence are required to reduce HbA1c at entry
to adult services.istrict from ClinicalKey.com.au by Elsevier on March 27, 2018.
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Fig. 1 – Number of DKA admissions and readmissions over the 14-year period. Note: Readmission defined as a second


































Year of DKA admissions and readmissions
Fig. 2 – Mean length of stay of DKA admissions and readmissions over the 14-year period.
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Chapter 7 
Discussion and Conclusion 
7.1   Summary of Findings 
It is recognised that in context to the vast amount of research undertaken on T1D, there is a 
paucity of evidence in the current literature of the long-term effects of interventions that are 
designed to support the transition of YWD from paediatric to adult health care (Farrell, et al., 
2014; Schultz & Smaldone, 2017). A consequence of this persisting lack of evidence for 
effective long-term intervention care models is the continuing high prevalence of sub-
optimal diabetes outcomes in this population usually associated with the loss of health care 
follow-up, poor glycaemic control and acute diabetes crises (Burns, et al., 2018; White et al., 
2017). In the context of sub-optimal outcomes, my contribution to knowledge has 
demonstrated through empirical evidence, the effectiveness of this novel and agile model of 
care (WDTS), which continues to provide a structured framework for health care delivery of 
YWD after transition from paediatric to adult health care. The study participants were all 
diagnosed with T1D, were aged 15 to 25 years and had transitioned to the WDTS from 
paediatric health care, and were followed from 2001 to 2016. 
The objective of this multi-methods research was to evaluate the feasibility, acceptability, 
effectiveness and sustainability of a structured intervention (WDTS) aimed at improving 
diabetes health outcomes and sick-day management in YWD following their transition from 
paediatric to adult health care.  
The WDTS model of care has the following key components: 1) care coordination by a 
Credentialed Diabetes Educator; 2) direct mobile phone access to the service; 3) active 
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appointment management to prevent loss to health care follow-up; 4) youth-centred care; 
5) extended hours at the afternoon ‘one-stop-shop’ clinic; 6) age-appropriate education; and 
7) mobile phone support to prevent emergency department presentation. As previously 
discussed in Chapter 1 and given the paucity of evidence of effective transition components, 
the WDTS model of care has developed and adapted over time. The WDTS components are 
derived from the findings of early observational studies, international standards of care for 
the worlds’ youth and studies which investigated the utility of using telematics for diabetes 
self -care management. Components 1 and 2 were derived from the ‘Care Ambassador’ 
model of supported care (1998) and component 3 from the report by Couper, et al. (1999) 
on appointment reminders improving medical follow-up. Components 4, 5 and 6 were 
derived to meet the requirements of youth-centred care as defined by the WHO (2009). 
Component 7 has been derived from the study conducted by Franklin, et al. (2003) as well 
the later RCT (Franklin et al., 2006), which showed that text messaging communication was 
the key to maintaining engagement with youth with diabetes and promoting self -efficacy in 
diabetes self-care. The research questions in conjunction with the key components of the 
WDTS model of care have been used to summarise and guide the discussion of the study 
findings.  
7.1.1  Research Question 1 
What factors determine diabetes care outcomes for young adults with type 1 diabetes after 
transition from paediatric to adult health care services? 
Findings from the systematic review of the literature (Paper 1) showed that age-specific 
diabetes services which: i) prevent loss to health care follow-up; ii) promote clinic 
attendance; iii) maintain diabetes control; iv) avoid hospital admissions; and v) provide a 
positive experience for patients, have better diabetes outcomes after transition to adult care 
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than unstructured or usual models of care. Notably, no RCTs were identified that could be 
included in this review; the papers included were those well-described and comprehensive 
interventions with meaningful and appropriate outcome measures of people aged 15-19 
years with T1D, who have transitioned from paediatric to adult health care services. 
However, small participant numbers and variable follow-up periods reduced the rigour of 
the studies. 
Further, as discussed in Paper 1, factors identified to assist transition in the review studies 
related to either structured or unstructured interventions. The structured interventions, 
identified in the review, which demonstrated the evidence-based nature of the WDTS 
intervention were the services of a transition coordinator to initiate and oversee the 
transition process  (Holmes-Walker, et al., 2007; Van Walleghem, et al., 2008) and the 
provision of specific young adult clinics within adult health care facilities (Holmes-Walker, et 
al., 2007; Kipps, et al., 2002; Lane, et al., 2007). Other factors assisting the transition of care 
included referral within the same facility thus eliminating the anxiety and disruption caused 
by transfer to an unfamiliar environment (Kipps, et al., 2002; Orr, et al., 1996; Salmi, et al., 
1986), a coordinated transition with an education program (Van Walleghem, et al., 2008; 
Vidal, et al., 2004), a structured transition planned with the adult endocrinologist (Cadario, 
et al., 2009; Johnston, et al., 2006; Kipps, et al., 2002). The studies which reported on 
unstructured strategies or usual care were those that involved direct transfer to an adult 
diabetes clinic or endocrinologist without assistance, apart from the letter of referral and/ 
or an appointment (Busse, et al., 2007; Frank, 1996; Pacaud, et al., 2005). 
The review also highlighted a high prevalence of ‘loss to follow-up’ at transition, particularly 
among studies with unstructured interventions that reported 13-39% ‘loss to follow-up’ 
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between 1-5 years after transition. In contrast, structured interventions reported only 0-11% 
‘loss to follow-up’ between 1-5 years after transition. In three of the eight structured 
interventions, statistically significant improvements in HbA1c were reported after transition, 
while no improvements were reported among those who received unstructured 
interventions. 
This review confirmed the WDTS focus of engaging young adults within six months of 
referral to prevent loss to health care follow-up. Engagement was achieved by WDTS staff 
initiating the first contact with YWD and their families to organise the first clinic 
appointment, and by active management of subsequent appointments, as described in 
Paper 4 (The 14-Year Longitudinal Follow-up study). 
In Chapter 2 an updated literature review was undertaken to report on developments in the 
literature since the systematic review. The review followed the objectives, inclusion criteria 
and outcomes of the systematic review. The six studies included in the review were of 
variable quality, most had small sample sizes and variable follow-up periods.  
However, the new developments include two RCTs (Spaic, et al., 2019; Steinbeck, et al., 
2015) and one comparative cohort study (Sequeira, et al., 2015) which increases the rigor of 
findings from these studies. Disappointingly, Steinbeck was unable to recruit sufficient 
participants to her study to provide meaningful outcomes, which highlights the difficulty in 
conducting time consuming research in this age group. 
Diabetes control (p = 0.01), clinic attendance, incidence of severe hypoglycaemia and global 
well-being was improved in the intervention group in Sequeira, et al. (2015) compared to the 
control group. Spaic, et al. (2019) also reported improved clinic attendance and decreased 
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diabetes related distress and burden of disease between intervention and control groups. 
However, the proportion of loss to health care follow-up remains concerning with Sequeira, 
et al. (2015) reporting between group loss at 12- month follow-up of 15.7% vs. 16.7%. 
Similarly, Spaic, et al. (2019) reported between group loss at 12- month follow-up of 20% in 
each group. 
In brief, the evidence identified from this updated review continues to suggest that 
structured transition interventions that are actively involved with pre-transition preparation, 
education, rigorous follow-up in adult care and a dedicated health professional to support 
and coordinate the transition process will be beneficial for young adults after transition to 
adult health care.   
7.1.2  Research Question 2 
What is the effectiveness of the phone support component of the WDTS in preventing hospital 
admission of YWD with diabetic ketoacidosis? 
Direct mobile phone access to the WDTS enabled the opportunity of assessing the feasibility 
of providing extended-hour mobile phone support for acute diabetes crises and sick-day 
management (Paper 2). The quantitative findings revealed that hospital presentation could 
be avoided if YWD were supported earlier during an episode of ketosis, thus preventing 
escalation to DKA and ED presentation. The findings reported in Paper 2 showed that 
regardless of diabetes control, those who were linked to the WDTS and who accessed 
mobile phone support earlier in the crisis were able to avoid ED presentation. Furthermore, 
clinic attendees who required hospital admission with DKA had a significantly shorter length 
of stay (p<0.001) compared to those who were not linked to the service. The effect of 
specifically designed services for YWD on DKA admissions, as compared with youth not so 
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supported, has subsequently been reported by (Burns, et al., 2018 ), where unsupported 
youth had more severe episodes of DKA with significantly longer lengths of stay compared to 
those linked to a youth-specific diabetes service. The effectiveness of the mobile phone 
support service was further supported by the qualitative findings (Paper 3) reporting the 
experience of users of the service for example (“I think I would have been in hospital a 
couple of times last year if I hadn't had the phone service to help me”). 
7.1.3  Research Question 3 
What is the patient’s experience of the phone support component of the WDTS model in 
avoiding emergency department presentation during acute diabetes crises? 
The study presented in Paper 2 demonstrated that access to mobile phone support had been 
effective in preventing progression from ketosis to DKA; and more importantly, significantly 
reducing DKA admission rates and lengths of stay. However, to obtain patients’ perspectives 
on the effectiveness of this component of the WDTS model of care, it was important to 
understand the impact the phone support service had on users of the service during acute 
diabetes crises (Paper 3). The experiences reported by YWD in this study encapsulate the 
key concepts of the HBM are perceived as ‘susceptibility, severity, benefits, barriers, cues to 
action and their self-efficacy’ of health-seeking behaviour related to diabetes management. 
The HBM outlines these perceptions as perceived ‘benefits’ or the ability to take action to 
reduce the risk of a serious adverse event (Glanz, et al., 2008). 
The key components of the WDTS model of care utilised in the delivery of the mobile phone 
support service for crisis management are youth-centred care and direct access to the 
service. According to the HBM, help-seeking behaviour is defined by the patients’ ability to 
identify their ‘susceptibility’ and the seriousness of deteriorating health at an early stage by 
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identifying this as a ‘cue to action’ and seeking appropriate assistance, which did not occur in 
those admitted with DKA. Delay in seeking help for diabetes ketosis escalated to DKA, thus 
requiring hospital admission.  
7.1.4  Research Question 4 
Has the effectiveness of the WDTS model in preventing loss to follow-up and maintaining 
diabetes control persisted over time? 
To date, the TALENT project represents one of the largest and longest follow-up series of 
YWD after transition from paediatric to adult health care and confirms the benefit of 
developmentally appropriate diabetes services in the adult health care setting. The results of 
this follow-up are reported in Paper 4.   
In this component of the project (Paper 4), a total of 439 adolescents and young adults with 
a median age of 18 years, who had transitioned from paediatric health care from 2001 to 
2012, were followed-up to 2014. A key outcome of the study was that diabetes control was 
maintained at 30-months post-transition. The study found the strongest predictor of 
diabetes control at 18 months and 30 months after transition was HbA1c at the first clinic 
appointment in the WDTS. Those with above target HbA1c at transition continued to 
maintain similar HbA1c levels at 18- and 30-months post-transition, but more importantly, 
did not show deterioration in diabetes control with maintenance of a regular follow-up. 
Continuing engagement with the multidisciplinary transition service prevented deterioration 
in HbA1c following transition. Others have found that YWD who have fewer clinic 
appointments or are lost to follow-up have higher HbA1c than those who remain connected 
to health care (Kyle, et al., 2015; Lyons et al., 2014; Mistry, et al., 2015).  
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As previously discussed, a key outcome of the program was to achieve a reduction in DKA 
admissions, re-admissions and rates of length of stay. This was achieved within two years of 
introducing the service (Holmes-Walker, et al., 2007) and has been maintained to 2017 
(Burns, et al., 2018; Farrell & Holmes–Walker, 2011). Youth-centred care, regular follow-up 
and mobile phone support for acute diabetes crises are key components of the WDTS model 
of care that prevent ED presentation. 
This summary of findings of the study presents the opportunity to evaluate the theoretical 
underpinnings of the WDTS model of care using the Care Transition Framework. Evaluating 
complex health service interventions is challenging and few studies have reported the key 
evaluation elements (Dy et al., 2015). In this chapter, the TALENT project will be evaluated 
using the key elements which are encapsulated within eight domains.  
The Care Transitions Framework, as described in (Rogas Smith et al., 2014), is not a 
prescriptive set of domains or constructs that must be considered during evaluation; rather 
it provides a comprehensive set of potential items that teams working on care transitions 
can use depending on the type of research or evaluation goals. The framework comprises 
eight domains subdivided into categories of constructs and sub-constructs. The eight 
domains are presented in Figure 7.1.  
Chapter 7 P a g e  | 129 
Figure 7.1 Care Transition Framework [Adapted from Rogas Smith, et al. (2014)] 
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7.2  The Care Transitions Framework as the Evaluation Model 
for the WDTS 
In Rojas Smith et al. (2014) the stated purpose of the Care Transitions Framework was 
described as a guide to research and evaluation of care transition implementations. The 
framework brings together the elements of the WDTS model and has been utilised to 
evaluate the components of the WDTS intervention, and to discuss the feasibility of 
replicating the model in other health care settings. The Care Transition Framework has been 
used by others, particularly to evaluate specific interventions such as aged-care transition 
from hospital to community settings (Coleman et al., 2006). (Dy, et al., 2015) found that 
although an intervention is often focused on institutional outcomes such as re-admissions, 
designing interventions to meet specific patient needs strengthens the effectiveness of an 
intervention. As interventions evolve over time, it is critical to assess both the whole 
intervention and individual components of the intervention, particularly those that impact 
on delivery of the intervention.  
(Dy, et al., 2015) deemed that the constructs and sub-constructs of each domain of the Care 
Transition Framework were appropriate to be applied to intervention evaluation and case 
studies. In their seminal study, Rojas Smith et al. (2014) defined the purpose for each 
domain of the Care Transition Framework and these definitions (used in sections 7.3.1 to 
7.3.8) have been applied to the evaluation of the WDTS. To facilitate ease of reference for 
the reader, a full list of domain constructs and sub-constructs are presented in Appendix D. 
7.2.1 The Westmead Diabetes Transition Service 
The primary aim of the TALENT project was to evaluate the effectiveness of WDTS as a 
whole, as well as the components of this model; the latter is reported in each of the four 
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papers by determining the factors that influence diabetes self-care in young adults with 
T1D after transitioning from paediatric to adult health care. Sections 7.3.1 to 7.3.8 
examined the findings of the TALENT project through the domains and constructs of the 
Care Transition Framework, taking into consideration the economic and organisational 
contexts which impact the intervention framework of the WDTS, as presented in Figure 7.2. 
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Figure 7.2 Westmead Diabetes Transition Model 
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7.2.2  Intervention characteristics 
The first domain of the Care Transition Framework evaluates what the intervention is 
designed to achieve, the features of the intervention, and the intended target group. 
What is the intervention designed to achieve? 
As previously discussed in Chapter 1, this novel intervention was designed using a modified 
version of a model of supportive care (Laffel, et al., 1998), with the key difference being the 
replacement of an administrative support person with a diabetes educator. The WDTS 
intervention commenced in 2001 to provide an age-specific service for YWD with goals to 
prevent loss to health care follow-up and reduce hospital admissions by utilising a structured 
transition process and clinical service in an adult health care setting (Holmes-Walker, et al., 
2007).  
What are the features of the intervention? 
The WDTS model of care intervention has seven key elements: 
1. Care coordination by a Credentialed Diabetes Educator
2. Direct mobile phone access to the service
3. Active appointment management to prevent loss to health care follow-up
4. Youth-centred care
5. Extended hours at the afternoon ‘one-stop-shop’ clinic
6. Age appropriate education
7. Mobile phone support to provide immediate care advice and to prevent emergency
department presentation.
Chapter 7 Page | 134 
Who is the intended target group? 
The target group is youth with T1D, aged 15-25 years, who have transitioned from paediatric 
to adult health care. 
Intervention sub-elements embodied within the WDTS included: a) a vision and change 
strategy; b) a targeted group for intervention; c) intervention leadership; d) evidence, 
strength and quality; e) feasibility; and f) adaptability.  
a) Vision and change strategy: according to the Care Transition Framework, clear goals 
are required to be able to assess interventions. The initial vision was to reduce hospital 
admissions for young adults with diabetes to that seen in adults with type 1 diabetes 
aged 25-35 years. At the time of implementation, the admission rates were up 10-fold 
to that of adults aged 25-35 years. The change was to improve the care paradigm for 
young adults after transition to adult care through the multi-faceted intervention 
outlined above to prevent loss to follow-up. The vision was achieved at 12 months 
following the introduction of the intervention and modification/flexibility of the care 
paradigm over time has maintained the vision over the 14-year study period (Paper 4). 
The loss to follow-up rate (Paper 4) for clinic attendees was only 8.6% over the study 
period, which was significantly lower than related models of care also utilising 
structured transition strategies (Kipps, et al., 2002; Lane, et al., 2007; Sequeira, et al., 
2015; Spaic, et al., 2019).
b) Targeted groups: the ultimate target group are young adults with type 1 diabetes, 
aged 25 years, who have transitioned from paediatric to adult health care, but also
included young adults newly diagnosed with diabetes <25 years and young adults 
who did not successfully transition and returned to care at a later point in time. Other 
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beneficiaries of the intervention are health care providers and other health care 
facilities. Clear referral details are available on the Western Sydney Local Health 
District Health Pathways website and are utilised by general practitioners. Conversely, 
the multidisciplinary team approach of the WDTS actively refers YWD to other 
disciplines when required. 
c) Intervention source: Jane Holmes-Walker, Senior Staff Specialist and Endocrinologist,
Western Sydney Local Health District provided the required leadership, in
collaboration with paediatric endocrinologists, adult endocrinologists and primary care
physicians, in designing the intervention. The project received initial funding from the
New South Wales Health Department chronic disease program to introduce the
intervention to Westmead Hospital.
d) Evidence strength and quality: in keeping with the construct that evidence is required
to support the belief that the intervention will have the desired outcomes, the WDTS
model of care utilised a supportive care model. As previously discussed in Chapter 1,
the model provided evidence that in supporting people who actively managed clinic
appointments and engaged youth with diabetes, aged 10-15 years, and their families in
maintaining health care follow-up were able to reduce hospital presentations.
However, the effect of the intervention only lasted during the 12-month study period.
The findings from Paper 4 significantly contribute to the evidence that the attributes of
effective interventions such as the WDTS can continue to maintain reduced rates of
loss to health care follow-up and a reduction in hospital presentations over long time
periods. Evidence from the initial intervention provided support for an application for
continued funding of the WDTS model by the local health district.
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e) Feasibility: the initial study report (Holmes-Walker, et al., 2007) demonstrated the
cost-effectiveness of the intervention, hence the ability to obtain funding to maintain
the staff required to support the model of care. A subsequent phone intervention
study also showed additional cost benefits, which were primarily calculated on
reduction in costs associated with DKA admissions and reductions in lengths of stay.
f) Adaptability: this sub-element examines the degree to which the intervention can
adapt to local needs. Introduction of mobile phone technology into the model of care
in 2004 enabled text message reminders to be sent to YWD for upcoming clinic
appointments. As the target group were early adopters of mobile phone technology,
mobile phone access provided an extension of the care model in the form of a ‘help-
line’ outreach for YWD to contact the service during an acute diabetes crisis for
coaching and support. The success of the mobile phone support to further reduce DKA
admissions is reported in Paper 2. The mobile phone support component of the WDTS
model supports accessibility and youth-centred care, which prevents ED presentations
during acute crisis scenarios. This component of the model has been well accepted by
clinic attendees, as demonstrated by the findings in the qualitative study (Paper 3).
7.2.3  External context 
The external context domain is related to environmental components that impact the 
implementation and evaluation of the intervention. 
External context elements relevant to the WDTS intervention include: a) external networks; 
b) external pressure; c) a technological environment; and d) population needs and
resources. 
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Which components of the environment may impact the implementation? 
a) External networks: The Care Transition Framework highlights the involvement of 
external networks in the set up and ongoing support of the intervention. The initial 
design of the intervention worked with representatives of the local division of general 
practice, health care managers of Westmead Hospital, and external advisors to provide 
independent oversight as well as hospital care providers (endocrinologist, paediatric 
and adult, and diabetes educators). The WDTS has ongoing collaborative relationships 
with government agencies such as Trapeze, the state-wide Sydney Children’s Hospital 
Network transition service which coordinates transition care for all young adults with 
chronic conditions in New South Wales. Another state-wide adult service which 
supports young adults with chronic conditions in adult health care is the Agency for 
Clinical Innovation transition service. Referrals are also received from paediatric health 
care providers, clinicians from both hospital and community (e.g. adolescent medicine 
units, general practitioners) and other adult health care providers (e.g. social workers, 
not for profit services and psychologists) who are involved in the care of the YWD.
b) External pressure: the projected increases of T1D within the WDTS catchment area of 
the Western Sydney region is expected to more than double in the ten years, from 
2014-2024, (Centre for Epidemiology and Evidence, 2014), but there are no other age-
specific services for YWD in the LHD. Plans are in place to expand services to other 
hospitals within the local health district to meet the demand for services and to reduce 
travel times for youth within the district to access care.
c) Technological environment: the innovation of technology as a construct of the Care 
Transition Framework has been fully integrated into the model of care. This is
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demonstrated by the findings in Papers 2 and 3, which describe access to mobile 
phone support as a technological innovation that is well utilised by the target group. 
The WDTS has embraced the introduction of technology in health care with the 
electronic medical record now providing a means to store data and improve both 
collection and access to data for clinical research and benchmarking with other centres 
across Australia. Differences in care outcomes can then be assessed and hopefully 
highlight the need to implement similar models of care in other hospitals and diabetes 
care locations across Australia. 
d) Population needs and resources: this element identifies with the prevalence of health
conditions, such as T1D in the local community and the provision of specifically
designed interventions to meet community needs. The findings in Paper 4
demonstrated the improved health outcomes for YWD that were linked to the service
by providing age-specific components in the model of care. The paper highlights the
need to ensure access to youth-oriented services to achieve the benefits of regular
follow-up over time.
7.2.4  Organisational characteristics 
This domain focuses on the organisational elements necessary to evaluate the model of 
care. 
Organisational characteristic elements relevant to the WDTS intervention include structural 
characteristics, team and network characteristics and patient/caregiver-centred care.  
Which organisations are directly involved in the intervention? 
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a) Structural characteristics: the intervention is funded by the Western Sydney Local
Health District (WSLHD) and delivered at Westmead Hospital - a major tertiary referral
facility located in the western Sydney region. The cost to clinic attendees is funded by
Medicare as part of Australia’s universal health system.
Which components of structure and process, within and between these 
organisations, will affect the implementation? 
a) Team and network characteristics: this construct applies to the links the intervention
has with providers, and hospital and ambulatory settings. Patients are referred
externally by paediatric clinicians, general practitioners (GP), or internally by admitting
teams. While primarily providing outpatient care the WDTS also provides inpatient
care to YWD who have been admitted to hospital. The WDTS multi-disciplinary team
meets regularly to discuss the management of complex cases, appropriate timing of
transition for those with complex needs, and to provide solutions for individuals for
whom the regular care pathways are failing to meet their health care needs.
b) Patient/caregiver centredness: the organisation promotes patient-centred care in line
with the NSW Ministry of Health guidelines. Findings in Papers 2-4 demonstrate how
education and support were tailored to YWD and were improved further by the
provision of mobile phone access for sick days and other diabetes-related crises. This
service is available 12 hours/7 days a week and is provided by medical staff and the
CNC. As outlined in Paper 3, the primary aim of this component of the intervention is
to provide support and education at the time of crisis and potentially avoid hospital
admissions. The findings in Paper 3 indicate successful management of diabetes crises
promoting self-efficacy, confidence in self-management and skills to manage future
crises.
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7.2.5  Characteristics and role of providers 
The provider’s characteristics and role is an important factor in the delivery of youth-centred 
care to the target group.  
What are the characteristics of individuals engaged in the provision of this care or 
treatment? 
The characteristics and role of providers’ elements that are relevant in the evaluation of the 
WDTS intervention include: a) knowledge and beliefs; b) skills and competencies; and c) 
authority to provide this care and treatment. 
a) Knowledge and beliefs: an essential element for the delivery of appropriate care to the
target group requires medical and nursing staff with experience in adolescent/young
adult development and diabetes staff. As previously discussed in Chapter 1,
neurocognitive development, (Sawyer, et al., 2012) determines decision making skills,
and emotional wellbeing and behaviour which are all essential elements for effective
self-management of T1D. In this study, all staff were familiar with the intervention’s
goals and their role as members of the multidisciplinary team in providing youth-
centred care to YWD.
b) Skills and competencies: this element is particularly important to effective provision of
youth-centred care to the target group. Medical staff include a senior staff specialist
endocrinologist with extensive adolescent and young adult diabetes experience, a
visiting sessional specialist endocrinologist and endocrinologists in training. A full-time
clinical nurse consultant (CNC), a Credentialed Diabetes Educator who coordinates the
service and provides expertise in diabetes management to patients, carers and health
care professionals both within and outside the Local Health District, as well as a part-
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time clinical nurse specialist (CNS), and a Credentialed Diabetes Educator who provides 
specialised care to all patients. Access to a dietitian is available during clinic hours for 
dietary interventions. Multidisciplinary team meetings address individual care needs 
and provide a unified approach to care with all members of the team communicating 
consistent messages. 
c) Authority: the element of the Care Transition Framework of the WDTS model indicates
that staff receive appropriate education and training to enable them to deliver the
youth-centred care required by the target group. Only staff employed within the WDTS
model of care were responsible for the delivery of the phone support component.
7.2.6  Characteristics and roles of patients and caregivers 
This domain identifies the characteristics and role of patients in the evaluation of the 
intervention. 
What kind of patient and caregiver characteristics will impact on their ability to 
engage in the intervention or its benefits? 
The characteristics and role of patients and caregivers’ elements relevant to the WDTS 
intervention include identification with the organisation, and patients’ needs and resources. 
a) Identification with organisation: patient connections to familiar health care providers
within the organisation are essential for building rapport and maintaining regular
follow-up. The findings in Paper 3 demonstrated that when unwell patients trust their
usual care providers it is important in seeking help, rather than presenting to ED.
b) Patient needs and resources: patients’ priorities and preferences are important to
effective delivery of health care interventions. Most clinic attendees reside within the
Chapter 7 Page | 142 
boundaries of the WSLHD, facilitating access and transport to services; however, to 
ensure equity of access to youth-specific health care and reduce sub-optimal diabetes 
outcomes from loss to follow-up, the service accepts YWD who have failed to 
transition to services in other Local Health Districts. Access to the service can be 
initiated by parents or caregivers, including GPs, when the YP fail to connect with other 
services. 
7.2.7 Process of implementation 
This domain discusses the elements of the intervention that are required to achieve the 
desired level of use. 
Which implementation processes have been applied to achieve individual and 
organisational uses of the intervention? 
The process of implementational components relevant to the WDTS intervention include: a) 
goal setting; b) contingency planning; c) engaging; d) engaging organisations, external 
context; and e) measurement capability.  
a) Goal setting: an important construct of the framework which measures the goals and
objectives of the intervention. As listed in the methods section of Paper 4, the key
components of the WDTS model were the measurable goals of the service that
informed all clinical and research activities. This service provided a ‘one-stop shop’
whereby YWD were able to complete recommended cycle-of-care screening for
diabetes complications, and received referrals as required to outside health providers.
The definitive goal of the WDTS service was to prepare YWD for lifelong self-efficacy in
diabetes self-management on transfer to adult health care when they turned 25 years
of age.
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b) Contingency planning: within this element of examining the ability of the intervention
to meet the demands and availability of additional resources, the WDTS was able to
successfully increase staffing numbers by providing data using patient surveys related
to areas of unmet needs. The service provides advice to other health care providers
and has a number of them visiting in seeking to replicate the model in other local
health districts to meet the needs of youth with diabetes in other areas of Sydney.
c) Engaging: this is a key element of the framework which measures the process of
connecting the target group to the intervention and maintaining follow-up. The main
focus of the WDTS service was to engage YWD within six months of referral to actively
manage follow-up to consolidate clinic attendance (Paper 4) and prevent loss to health
care follow-up. In this service, the majority of YWD (approximately 90%) were referred
directly from paediatric health care providers to the WDTS. The remaining 10% were
referred by GPs, other medical specialists or by admitting teams following a hospital
admission. Once referral was received the CNC or CNS contacted the YWD and
organised a clinic appointment.
d) Engaging organisations, external context: this sub-element determines the extent the
WDTS promotes engagement to providers both within and outside the facility.
Westmead Hospital webpage promotion is available to internal and external providers
and health care pathways guidelines are available for referral by general practice
providers.
e) Measurement capability and data availability: in relation to this element, which
describes the capacity of the intervention for monitoring, evaluation and process
improvement, the WDTS maintains a password-protected database and prospectively
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collected data to measure the effectiveness of the intervention. These data included 
HbA1c, frequency of clinic attendance, attrition rates of loss to follow-up, DKA hospital 
admission and re-admission, and mobile phone support utilisation. Recently, this 
dataset has been enhanced by the transfer of records to the electronic medical record. 
7.2.8  Measures of implementation 
This domain identifies the specific elements of the WDTS intervention that should be 
measured to determine how it was carried out and can be sustained. 
What are the attributes of the intervention that should be measured to determine 
how it has been carried out and can be sustained? 
Elements subsumed within the measures of implementation relevant to the WDTS 
intervention included: a) acceptability; b) appropriateness; c) fidelity; d) reach within the 
population; e) replicability; f) sustainability; and g) evolvability.  
a) Acceptability: this element considers the degree to which the intervention goals and
activities are agreeable to the target group. Consumer surveys were routinely
administered to YWD, to provide feedback and to identify access barriers to the
service. The results from these surveys have been used to inform the expansion of the
service in both staff resources and additional clinic days. Paper 3 demonstrates that
participants realised that the benefits of the phone support service increased their
self-efficacy in managing their acute health condition, by providing training and
guidance in avoiding hospital admission.
b) Appropriateness: within this element, which relates to the suitability of intervention to
specific transition issues, the literature review in Paper 1 identified sub-optimal
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outcomes for YWD after transition from paediatric to adult health care. The WDTS 
intervention was specifically designed to address the problem of sub-optimal care 
specifically for YWD in transition. Paper 4 addresses the ability of maintaining the key 
measure of diabetes control, HbA1c, at baseline level and the success of achieving 
regular follow up. There was a median of five visits at the 18-month follow-up and 
seven visits at 30-month follow-up, which compares favourably with (Spaic, et al., 
2019), who reported a median of four visits over 18months intervention and one visit 
in the 12-month follow-up period. Paper 3 also addresses this element, as YWD 
attributed the expert advice they received from the mobile phone support service on 
how to manage their sick day with aborting an ED presentation.  
c) Fidelity: in relation to the degree to which the intervention has been implemented,
and originally designed, is the scope of this construct, and the initial WDTS model of
care has been delivered according to the original protocol since 2001. However, an
ongoing review of the clinical service identified the adoption of technological support
(Paper 2) and has highlighted the fact that service enhancements were desirable to
accommodate advancements in health care delivery and increases in anticipated
burgeoning target numbers of YWD. This reflects not only the importance of fidelity,
but flexibility and adaptability of the service design, as outlined in 7.3.1.
d) Reach within the population: in relation to the reach of age-specific YWD of those who
are eligible to access the WDTS model of care, the findings in Paper 4 highlighted that
active appointment management to prevent loss to health care follow-up, in
particular, has sustained clinic attendance, thus preventing the known problem of loss
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to follow-up highlighted in other studies (Kipps, et al., 2002; Lane, et al., 2007; 
Sequeira, et al., 2015; Spaic, et al., 2019). 
e) Replicability: refers to the ability of replicating the intervention in other settings. The
key elements of the service design, as summarised in 7.3.1, have been carried out in
the more recent Delphi consensus (Suris & Akre, 2015), thus adding weight to the key
elements of the WDTS model of care and its robust design. The recently published RCT
(Spaic, et al., 2019) showed that the study design could be translated to international
health care setting, and replication of the model in Sydney (Burns, et al., 2018) was
also achieved and similarly reduced DKA admissions.
f) Sustainability: the extent to which the WDTS model of care can be sustained within the
budgetary constraints of the Local Health District is evident in the TALENT project. A
primary goal of the intervention - achieved 12 months after inception to reduce DKA
admission and re-admission rates, length of stay and to prevent loss to follow-up after
transition to adult health care - has now been embedded into the organisational
structure of health service provision within Westmead Hospital (Paper 4). Outcomes
and cost benefits of the intervention have been used to support applications for
service expansion to other hospitals within the local health district as the population of
youth with diabetes increases in Western Sydney.
g) Evolvability: refers to the ability of the intervention to be sustained through adaption
and refinement. The long-term results of the study (Paper 4) demonstrate the strength
and agility of the WDTS intervention to adapt and evolve as required to maintain the
gains achieved by YWD and the organisation since 2001.
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7.2.9  Outcomes 
In this final domain of the Care Transition Framework we identify specific outcomes that 
should be measured to evaluate the WDTS intervention. 
What are the specific measurable outcomes that result from the intervention? 
Outcome elements relevant to the WDTS intervention include: a) patient/caregiver 
experience; b) comprehensive care; c) accessible care; d) quality care; e) effectiveness; f) 
clinical outcomes; g) health care utilisation; and; h) value.  
a) Patient/caregiver experience: this construct evaluates patient and caregiver goals and
preferences. Low attrition rates are an outcome measure of consumer engagement,
satisfaction and acceptability of the intervention (Paper 4).
b) Comprehensive care: the evaluation of the extent to which the intervention satisfies all
the health care needs of the patient is addressed within this construct. The extended
hours of the afternoon ‘one-stop shop’ component of the WDTS model provides access
to health care at times when most services are unavailable. As a Medicare funded
service at no cost to the target group, it provides the opportunity to preventative
screening and timely intervention for long-term diabetes complications, as well as the
centralised location and availability of the multidisciplinary team.
c) Accessible care: this element determines the extent to which routine care, urgent care
and clinical advice is delivered by the intervention model. In relation to the WDTS
model of care, direct mobile phone access to the service and extended hours of access
are unique to this model, and have had a significant impact on the self-efficacy and
health of YWD supported by the service (Papers 2-4).
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d) Quality care: commitment to high quality care is a key element of the Care Transition
Framework. The WDTS model is committed to ongoing evaluation of the service.
Beyond the TALENT project, the outcomes of this model of care have also been
disseminated in other research outputs, with some examples provided in the
publications/presentations list (Bundock et al., 2011; Burns, et al., 2018).
e) Effectiveness: the service is proactive in engaging YWD, who have been lost to health
care follow-up, by promoting awareness among treating teams and primary health
care, and the sustained achievement of reduction in DKA admissions over time and
continued prevention of loss to follow-up.
f) Clinical outcomes: changes in health status of targeted groups are measured by this
construct. Maintaining or improving glycaemic control following transition to the
service provides an overall clinical outcome of the intervention. However, other clinical
parameters, which include a sustained reduction in the number of hospital admissions
for DKA, shorter lengths of stay, and short lag times to first clinic visits provide an
overall measurement of the long-term effect of the WDTS on the health of YWD (Paper
4).
g) Health care utilisation: the impact the intervention has on other health services related
to care transition is an important construct of the framework. Reduction in hospital
admission, re-admission rates and lengths of stay are the outcome measures of the
effectiveness of the phone support service and educational support. The low loss to
health care follow-up rate can be attributed to maintaining clinic attendance by active
appointment management (Paper 4). The increased use of low-cost health care
services (outpatient rather than inpatient) improves individual self-care
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behaviours/self-efficacy through increased access to personalised education for youth 
with diabetes and reduces the adverse impact on the individual of hospital admission. 
h) Value: is measured by the perceived worth, utility and importance of the intervention
outcomes. The low attrition rates of the longitudinal follow-up indicate that
intervention is of value to the ultimate user – the young person with type 1 diabetes.
Reduction in DKA admissions and re-admissions are important to the organisation by
freeing up resources for other admissions. YWD linked to an age-specific service, which
delivers appropriate education and care and support, are more likely to be well
informed and able to achieve reliable diabetes self-management skills as they
transition to adult roles.
7.3  Recommendations 
7.3.1  Recommendations for clinical practice 
Access to specifically designed interventions for YWD after transition to adult care remains 
limited in the diabetes care landscape. The unique needs and small numbers of this 
population have, for a long time, been overshadowed by the epidemic of type 2 diabetes in 
the Australian community.  
It needs to be acknowledged that improvement in HbA1c, the definitive outcome for people 
with diabetes, is influenced by many external factors such as emotional, financial, 
employment and social stressors, which can be exacerbated during health and life 
transitions (Rasmussen et al., 2011). Access to psychological support, a key component of 
the model of care for all people with T1D in Australia (Craig, et al., 2011) has to be available 
if YWD are to address the external factors that may prevent them from improving health 
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outcomes. Currently, there are insufficient psychological services available for YWD 
experiencing diabetes distress, which has a major impact on diabetes self-care.  
As previously discussed, young adults’ health has not improved at the same rate as younger 
children (Gore, et al., 2011), and adult providers may have limited experience in age-
appropriate patient care (Sawyer, et al., 2012). Of concern are the numbers of YWD who are 
lost to health care follow-up during their transition to adult care and the infrequent follow-
up after transition. Navigating adult health care after leaving the well-supported 
environment of paediatric care can be daunting, even for well organised and confident 
young adults; hence, age-specific adult services that promote engagement, provide ongoing 
maintenance care and crisis care, clearly mitigate the challenges.  
The findings from this study, particularly those associated with direct mobile phone access, 
support the importance of communication in establishing the patient/adult care provider 
relationship. While boundaries are essential, the study has demonstrated it is possible to 
provide extended care for diabetes crisis management, which was beneficial to YWD, and 
prevented ED presentation.  
7.3.2  Recommendations for future research 
The findings of this study demonstrate that diabetes control can be maintained with regular 
attendance at follow-up; however, if YWD are to achieve the recommended levels of 
glycaemic control, further intervention enhancement followed by the evaluation of this 
intervention component is needed. Consequently, it is recommended that psychological and 
behavioural interventions to promote self-efficacy and identify diabetes-related distress 
early in adolescence, could provide strategies to manage external stressors which impact on 
diabetes control at transition of care. It is worth noting that deterioration in diabetes control 
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in youth with diabetes precedes the time of transition, so strategies that address diabetes 
control are clearly needed well before transition occurs. 
The influence of social media is creating great interest in health care provision and trials 
suggest there is a positive effect of interventions which make use of technology (Lau, et al., 
2011). This area of research is still being explored however, future research into 
technological applications that deliver reliable information and health care advice to young 
adults during transition could benefit YWD and extend the reach of age-specific service 
provision. 
7.4  Strengths of the Study 
The literature is lacking in both empirical evidence and long-term real-life experience of 
outcomes for young adults with type 1 diabetes after transition from paediatric to adult 
health care. This study offered an important opportunity to highlight the challenges 
experienced by YWD after transition to adult health care, and provided insight into the 
impact that an effective model of care has on the health outcomes of this age group.  
A strength of the study was that the WDTS model of care was designed with clear goals to 
reduce DKA admissions, re-admissions and lengths of stay. This goal was achieved in the 
first year of the intervention. As discussed previously the objective of the multi-faceted 
intervention was to also prevent loss to health care follow-up after transition. In addition, 
access to a youth-centred, extended hours ‘one-stop-shop’ clinic, which provides age-
appropriate education, has helped establish a therapeutic relationship between YWD and 
care providers. The contribution of the therapeutic relationship to regular attendance at 
follow up is unable to be assessed from the study design. 
Chapter 7 Page | 152 
Appropriateness and flexibility of the model of care has maintained the initial gains over the 
14-year study period (Paper 4).
Of note, and to our knowledge, this is the first study that has utilised a validated, theoretical 
framework to evaluate an age-specific model of care for young adults with type 1 diabetes 
after transition to an adult health care setting. The novel model of care which, while it 
informs and promotes behaviours and efficacy in diabetes self-care, was specifically 
designed to address the challenges experienced by YWD after transition and encourages and 
supports engagement with the new care providers. Globally, age-specific models of care vary 
across countries; however, Monaghan and Baumann (2016) established that provision of a 
structured, planned transition with effective communication between paediatric and adult 
providers was essential to effective transition in adult health care.  
7.5  Limitations of the Study 
While randomised control studies are considered the gold standard, the time frame to 
conduct RCTs and difficulties in recruiting a randomised control design, and requiring 
consent of both carers and youth with limited health literacy, meant that conducting an RCT 
was too challenging to implement in this age group. Additionally, biases of care providers in 
paediatrics also prevented the implementation of an RCT. RCT designs often require 
additional health care visits which can be difficult for youth. RCT design had an inherent 
rigidity which was not able to adapt over the time of the trial, and was less suited to dealing 
with small populations, particularly to the demands of caring for youth with diabetes. 
Consequently, the multi-methods approach used for this body of work sought to validate 
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alternative methods for evaluation of health care in youth with diabetes which were more 
acceptable than RCT design permits. 
Another limitation of the study was the low number of study recruits and the length of 
phone interviews in the qualitative study (Paper 3). It needs to be recognised that even 
experienced researchers have found recruiting young adults for research difficult (Steinbeck, 
et al., 2015), as they are likely to change their minds after consenting. Additionally, (Bassett, 
et al., 2008) found that engaging youth in extended conversations for research was also 
challenging. In this study the established relationship between the participants and the 
researcher may have allowed the collection of a considerable amount of rich data over a 
short period of time. 
In Paper 4, multiple statistical analyses on small data sets can potentially identify significant 
findings which may be found by chance. While statistical correction can be made for multiple 
analyses, and was done with the data analysis in Paper 4, it is possible that the findings may 
be chance associations. The consistency of findings across papers published previously 
(Holmes-Walker, et al., 2007) and again in (Farrell & Holmes–Walker, 2011) and (Farrell, et 
al., 2018) with respect to DKA admissions and diabetes control measures suggests the 
findings in Paper 4 were not chance associations. The low loss to follow-up rates in our study 
helped to prevent bias from the loss of study subjects over time and was a strength of the 
papers. 
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7.6  Recommendations for Modification of the WDTS Model in 
Other Settings 
While not generalisable, some of the components of the WDTS model of care may be 
transferrable to services with limited resources. The main focus should be in reducing loss to 
health care follow-up at transition, as this is paramount to the future health of youth with 
chronic conditions; thus, initiating contact with the young person on receipt of referral may 
mitigate problems with disengagement. Additionally, youth with health conditions who may 
require crisis management, could benefit from the mobile phone support service to prevent 
ED presentations.  
Findings from this study provide adult health care providers with new knowledge for the 
development of young adult services in other settings. Many hospitals across Australia have 
now identified the need to separate youth with diabetes into their own clinic rather than in a 
general clinic with adults with type 2 diabetes, or older patients with type 1 diabetes. 
However, very few centres provide the range of services that a dedicated diabetes educator-
run model of care can provide. None offer out-of-hours phone support in the adult health 
care sector when there is a clear cost benefit through reduction in DKA admissions and 
lengths of stay. 
7.7  Conclusion 
The recently published well-powered and robustly designed RCT (Spaic, et al., 2019) 
incorporated many components of the WDTS model of care in the design and produced 
empirical evidence of strategies that improved or maintained health outcomes for YWD after 
transition to adult care. These findings are consistent with findings from the TALENT project; 
however, the effect from the RCT intervention only lasted while the intervention was being 
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delivered. The publication of the RCT design by Spaic et al. (2013) utilised components of 
observational studies, including our initial study (Holmes-Walker, et al., 2007), which had 
improved health outcomes in YWD in transition to adult care. Therefore, it could suggest 
that findings from the TALENT study in evaluating the effectiveness of the WDTS, support 
the premise that real-life experiences can substitute randomised, controlled clinical trials. 
To our knowledge this study represents the largest longitudinal follow-up of YWD after 
transition from paediatric to adult health care. The findings from the evaluation of 
components, both individually and collectively, of the WDTS model of care have, over    
16-years, demonstrated the effectiveness of this structured transition intervention. 
Furthermore, the study significantly contributes to the knowledge of the age-specific service 
components that are effective in the provision of youth-centred care and education; are 
sustainable within the financial constraints of the funding body; improve diabetes health 
outcomes, and importantly, are acceptable to young adults with type 1 diabetes.  
References Page | 156 
References 
AIHW. (2018). Australia's health 2018: In brief. Canberra: Australia Institute of Health and 
Welfare. 
Anderson, B. J. (2006). Families and chronic illness research: Targeting transition and tools - 
commentary on Trief et al. (2006). Families, Systems, & Health, 24(3), 332-335. doi: 
10.1037/1091-7527.24.3.332 
Anderson, B. J., & Wolpert, H. A. (2004). A developmental perspective on the challenges of 
diabetes education and care during the young adult period. Patient Education and 
Counseling, 53(3), 347-352. doi: 10.1016/j.pec.2003.03.001 
Arnett, J. J. (2000). Emerging adulthood: A theory of development from the late teens 
through the twenties. American Psychologist, 55(5), 469-470. doi: 10.1037/0003-
066X.55.5.469 
Austroads. (2017). Assessing Fitness to Drive 2016 as amended up to August 2017: Austroads 
Ltd. 
Ayling, K., Brierley, S., Johnson, B., Heller, S., & Eiser, C. (2015). Efficacy of theory-based 
interventions for young people with type 1 diabetes: A systematic review and meta-
analysis. British Journal of Health Psychology, 20(2), 428-446. doi: 
10.1111/bjhp.12131 
Bassett, R., Beagan, B. L., Ristovski-Slijepcevic, S., & Chapman, G. (2008). Tough teens: The 
methodological challenges of interviewing teenagers as research participants. Journal 
of Adolescent Research, 23(2), 119-131. doi: 10.1177/0743558407310733 
Blake, H. (2008). Innovation in practice: mobile phone technology in patient care. British 
Journal of Community Nursing, 13(4), 160, 162-165. doi: 
10.12968/bjcn.2008.13.4.29024 
Blum, R. W., Garell, D., Hodgman, C. H., Jorissen, T. W., Okinow, N. A., Orr, D. P., & Slap, G. B. 
(1993). Transition from child-centered to adult health-care systems for adolescents 
with chronic conditions. A position paper of the Society for Adolescent Medicine. 
Journal of Adolescent Health, 14(7), 570-576. doi: 10.1016/1054-139X(93)90143-D 
Blum, R. W., & Nelson-Mmari, K. (2004). The health of young people in a global context. 
Journal of Adolescent Health, 35(5), 402-418. doi: 10.1016/j.jadohealth.2003.10.007 
Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in 
Psychology, 3(2), 77-101. doi: 10.1191/1478088706qp063oa 
Brunero, S. J., Jeon, Y. H., & Foster, K. (2015). The journey of positioning self as both mental 
health nurse and qualitative researcher: A critical reflection. Journal of Psychiatric 
and Mental Health Nursing, 22(7), 543-548. doi: 10.1111/jpm.12238 
 
References  Page | 157 
Bryden, K. S., Dunger, D. B., Mayou, R. A., Peveler, R. C., & Neil, H. A. W. (2003). Poor 
prognosis of young adults with type 1 diabetes, a longitudinal study. Diabetes Care, 
26, 1052 - 1057. doi: 10.2337/diacare.26.4.1052 
Buchmann, M., & Steinhoff, A. (2017). Social inequality, life course transitions, and 
adolescent development: Introduction to the special issue. Journal of Youth and 
Adolescence, 46(10), 2083-2090. doi: 10.1007/s10964-017-0740-2 
Bundock, H., Fidler, S., Clarke, S., Holmes-Walker, D. J., Farrell, K., McDonald, S., . . . Foster, 
C. (2011). Crossing the Divide: Transition Care Services for Young People with HIV—
Their Views. AIDS Patient Care and STDs, 25(8), 465-473. doi: 10.1089/apc.2010.0279 
Burns, K., Farrell, K., Myszka, R., Park, K., & Holmes-Walker, D. J. (2018). Access to a youth-
specific service for young adults with type 1 diabetes mellitus is associated with 
decreased hospital length of stay for diabetic ketoacidosis. Internal Medicine Journal, 
48(4), 396-402. doi: 10.1111/imj.13649 
Busse, F. P., Hiermann, P., Galler, A., Stumvoll, M., Wiessner, T., Kiess, W., & Kapellen, T. M. 
(2007). Evaluation of patient's opinion and metabolic control after transfer of young 
adults with type 1 diabetes from a pediatric diabetes clinic to adult care. Hormone 
Research, 67, 132-138. doi: 10.1159/000096583 
Cadario, F., Prodam, F., Bellone, S., Trada, M., Binotti, M., Allochis, G., . . . Aimaretti, G. 
(2009). Transition process of patients with type 1 diabetes (T1DM) from paediatric to 
the adult health care service: A hospital based approach. Clinical Endocrinology, 
71(3), 346-350. doi: 10.1111/j.1365-2265.2008.03467.x 
Centre for Epidemiology and Evidence. (2014). The health of children and young people in 
NSW: Report of the Chief Health Officer  Retrieved 29 June, 2019, from 
https://www.health.nsw.gov.au/epidemiology/Publications/2014-CHO-Report.pdf 
Charron-Prochownik, D., Ferons-Hannan, M., Sereika, S., & Becker, D. (2008). Randomized 
efficacy trial of early preconception counseling for diabetic teens (READY-girls). 
Diabetes Care, 31(7), 1327-1330. doi: 10.2337/dc07-1266 
Cohen, P., Kasen, S., Chen, H., Hartmark, C., & Gordon, K. (2003). Variations in patterns of 
developmental transmissions in the emerging adulthood period. Developmental 
Psychology, 39(4), 657. doi: 10.1037/0012-1649.39.4.657 
Coleman, E. A., Parry, C., Chalmers, S., & Min, S.-j. (2006). The care transitions intervention: 
Results of a randomized controlled trial. Archives of Internal Medicine, 166(17), 1822-
1828. doi: 10.1001/archinte.166.17.1822 
Couper, J. J., Taylor, J., Fotheringham, M. J., & Sawyer, M. (1999). Failure to maintain the 
benefits of home-based intervention in adolescents with poorly controlled type 1 
diabetes. Diabetes Care, 22(12). doi: 10.2337/diacare.22.12.1933 
 
References  Page | 158 
Coventry, L. L., Schalkwyk, J. W., Thompson, P. L., Hawkins, S. A., & Hegney, D. G. (2017). 
Myocardial infarction, patient decision delay and help-seeking behaviour: A thematic 
analysis. Journal of Clinical Nursing, 26(13-14), 1993-2005. doi: 10.1111/jocn.13607 
Craig, M. E., Twigg, S. M., Donaghue, K. C., Cheung, N., Cameron, F., Conn, J., . . . for the 
Australian Type 1 Diabetes Guidelines Expert Advisory Group. (2011). National 
evidence-based clinical care guidelines for type 1 diabetes in children, adolescents 
and adults  Retrieved October 7, 2016, from https://www.nhmrc.gov.au/guidelines-
publications/ext4] 
Cryer, P. E. (2010). Hypoglycemia in type 1 diabetes mellitus. Endocrinology and Metabolism 
Clinics of North America, 39(3), 641-654. doi: 10.1016/j.ecl.2010.05.003 
Cryer, P. E., Axelrod, L., Grossman, A. B., Heller, S. R., Montori, V. M., Seaquist, E. R., & 
Service, F. J. (2009). Evaluation and management of adult hypoglycemic disorders: An 
Endocrine Society Clinical practice guideline. Journal of Clinical Endocrinol 
Metabolism, 94(3), 709-728. doi: 10.1210/jc.2008-1410 
DCCT Research Group. (1993). The effect of intensive treatment of diabetes on the 
development and progression of long-term complications in insulin dependent 
diabetes mellitus. New England Journal of Medicine, 329, 977-986. doi: 
10.1056/NEJM199309303291401 
Dogan, A. D. A., Jørgensen, U. L., & Gjessing, H. J. (2017). Diabetic ketoacidosis among 
patients treated with continuous subcutaneous insulin infusion. Journal of Diabetes 
Science and Technology, 11(3), 631-632. doi: 10.1177/1932296816668375 
Downer, S. R., Meara, J. G., & Da Costa, A. C. (2005). Use of SMS text messaging to improve 
outpatient attendance. Medical Journal of Australia, 183(7), 366-368. doi: 
10.5694/j.1326-5377.2005.tb07085.x 
Dy, M. S., Ashok, C. M., Wines, C. R., & Rojas Smith, C. L. (2015). A framework to guide 
implementation research for care transitions interventions. Journal for Healthcare 
Quality, 37(1), 41-54. doi: 10.1097/01.JHQ.0000460121.06309.f9 
Farrell, K., Brunero, S., Holmes-Walker, D. J., Griffiths, R., & Salamonson, Y. (2019). Self-
management of sick days in young people with type 1 diabetes enhanced by phone 
support: A qualitative study. Contemporary Nurse, Accepted 2 July 2019. doi: 
10.1080/10376178.2019.1640620 
Farrell, K., Fernandez, R., Salamonson, Y., Griffiths, R., & Holmes-Walker, D. J. (2018). Health 
outcomes for youth with type 1 diabetes at 18 months and 30 months post transition 
from pediatric to adult care. Diabetes Research and Clinical Practice, 139, 163-169. 
doi: 10.1016/j.diabres.2018.03.013 
Farrell, K., Griffiths, R., & Fernandez, R. (2014). Factors determining diabetes care outcomes 
in patients with type 1 diabetes after transition from pediatric to adult health care: A 
systematic review. JBI Database of Systematic Reviews and Implementation Reports, 
12(11), 374-412. doi: 10.11124/jbisrir-2014-1077 
 
References  Page | 159 
Farrell, K., & Heels, K. (2015). The Westmead Model: Seamless transition for young people 
with type 1 diabetes from pediatric to adult care. [Abstract].  
Farrell, K., & Holmes–Walker, D. J. (2011). Mobile phone support is associated with reduced 
ketoacidosis in young adults. Diabetic Medicine, 28(8), 1001-1004. doi: 
10.1111/j.1464-5491.2011.03302.x 
Frank, M. (1996). Factors associated with non-compliance with medical follow-up regimen 
after discharge from pediatric diabetes clinic. Canadian Journal of Diabetes Care, 
20(3), 13-20.  
Franklin, V., Waller, A., Pagliari, C., & Greene, S. (2003). 'Sweet Talk': Text messaging support 
for intensive insulin therapy for young people with diabetes. Diabetes Technology & 
Therapeutics, 5(6), 991-996. doi: 10.1089/152091503322641042 
Franklin, V. L., Waller, A., Pagliari, C., & Greene, S. A. (2006). A randomized controlled trial of 
Sweet Talk, a text-messaging system to support young people with diabetes. Diabetic 
Medicine, 23(12), 1332-1338. doi: 10.1111/j.1464-5491.2006.01989.x 
Freed, G. L., & Hudson, E. J. (2006). Transitioning children with chronic diseases to adult 
care: Current knowledge, practices, and directions. The Journal of Pediatrics, 148(6), 
824-827.  
Garvey, K., Wolpert, H., Laffel, L., Rhodes, E., Wolfsdorf, J., & Finkelstein, J. (2013). Health 
care transition in young adults with type 1 diabetes: Barriers to timely establishment 
of adult diabetes care. Endocrine Practice, 19(6), 946-952. doi: 10.4158/EP13109.OR 
Garvey, K. C., Wolpert, H. A., Rhodes, E. T., Laffel, L. M., Kleinman, K., Beste, M. G., . . . 
Finkelstein, J. A. (2012). Health care transition in patients with type 1 diabetes young 
adult experiences and relationship to glycemic control. Diabetes Care, 35(8), 1716-
1722. doi: 10.2337/dc11-2434 
Gillibrand, R., & Stevenson, J. (2006). The extended health belief model applied to the 
experience of diabetes in young people. British Journal of Health Psychology, 11(1), 
155-169. doi: 10.1348/135910705X39485 
Glanz, K., Rimer, B. K., & Lewis, F. M. (2008). Health behavior and health education: Theory, 
research, and practice. San Francisco, CA: Jossey-Bass. 
Gonder-Frederick, L. A., Fisher, C. D., Ritterband, L. M., Cox, D. J., Hou, L., DasGupta, A. A., & 
Clarke, W. L. (2006). Predictors of fear of hypoglycemia in adolescents with type 1 
diabetes and their parents. Pediatric Diabetes, 7(4), 215-222. doi: 10.1111/j.1399-
5448.2006.00182.x 
Gore, F. M., Bloem, P. J. N., Patton, G. C., Ferguson, J., Joseph, V., Coffey, C., . . . Mathers, C. 
D. (2011). Global burden of disease in young people aged 10–24 years: A systematic 
analysis. The Lancet, 377(9783), 2093-2102. doi: 10.1016/S0140-6736(11)60512-6 
References Page | 160 
Haller, D., Sanci, L., Sawyer, S., Coffey, C., & Patton, G. (2006). R U OK 2 TXT 4 RESEARCH?--
Feasibility of text message communication in primary care research. Australian 
Family Physician, 35(3), 175-176.  
Harjutsalo, V., Sjöberg, L., & Tuomilehto, J. (2008). Time trends in the incidence of type 1 
diabetes in Finnish children: A cohort study. The Lancet, 371(9626), 1777-1782. doi: 
10.1016/S0140-6736(08)60765-5 
Hauser, E. S., & Dorn, L. (1999). Transitioning adolescents with sickle cell disease to adult-
centered care. Pediatric Nursing, 25(5), 479. 
Hochbaum, G., Rosenstock, I. M., & Kegels, S. (1952). Health belief model. Washington, DC: 
U. S. Public Health Service. 
Holmes-Walker, D. J., Llewellyn, A., & Farrell, K. (2007). A transition care programme which 
improves diabetes control and reduces hospital admission rates in young adults with 
type 1 diabetes aged 15-25 years. Diabetic Medicine, 24, 764-769. doi: 
10.1111/j.1464-5491.2007.02152.x 
Iyengar, J., Thomas, I. H., & Soleimanpour, S. A. (2019). Transition from pediatric to adult 
care in emerging adults with type 1 diabetes: a blueprint for effective receivership. 
Clinical Diabetes and Endocrinology, 5(1), 3. doi: 10.1186/s40842-019-0078-7 
Jacobson, A. M., Hauser, S. T., Willett, J., Wolfsdorf, J. I., & Herman, L. (1997). Consequences 
of irregular versus continuous medical follow-up in children and adolescents with 
insulin-dependent diabetes mellitus. The Journal of Pediatrics, 131(5), 727-733. doi: 
10.1016/S0022-3476(97)70101-X 
Johnston, P., Bell, P. M., Tennet, H., & Carson, D. (2006). Audit of young people with type 1 
diabetes transferring from paediatric to adult diabetic services. Practical Diabetes 
International, 23(3), 106-108. doi: 10.1002/pdi.914 
Kipps, S., Bahu, T., Ong, K., Ackland, F. M., Brown, R. S., Fox, C. T., . . . Dunger, D. B. (2002). 
Current methods of transfer of young people with Type 1 diabetes to adult services. 
Diabetic Medicine, 19, 649-654. doi: 10.1046/j.1464-5491.2002.00757.x 
Kyle, C., Patrick, A. W., & Zammitt, N. N. (2015). ‘The Lost Tribe’: a study of transition care in 
Lothian. British Journal of Diabetes, 15(2), 70-74. doi: 
https://doi.org/10.15277/bjdvd.2015.018 
Laffel, L. M. B., Brackett, J., Ho, J., & Anderson, B. J. (1998). Changing the process of diabetes 
care improves metabolic outcomes and reduces hospitalizations. Quality 
Management in Health Care, 6(4), 53-62. doi: 10.1097/00019514-199806040-00006 
Lane, J. T., Ferguson, A., Hall, J., McElligott, M., Miller, M., Lane, P. H., & Pfeffer, E. (2007). 
Glycemic control over 3 years in a young adult clinic for patients with type 1 diabetes. 
Diabetes Research & Clinical Practice, 78(3), 385-391. doi: 
10.1016/j.diabres.2007.04.014 
 
References  Page | 161 
Lau, P. W. C., Lau, E. Y., Wong, D. P., & Ransdell, L. (2011). A systematic review of 
information and communication technology–based interventions for promoting 
physical activity behavior change in children and adolescents. Journal of Medical 
Internet Research, 13(3). doi: 10.2196/jmir.1533 
Lyons, S. K., Becker, D. J., & Helgeson, V. S. (2014). Transfer from pediatric to adult health 
care: effects on diabetes outcomes. Pediatric Diabetes, 15(1), 10-17. doi: 
10.1111/pedi.12106 
Lyons, S. K., Helgeson, V. S., Witchel, S. F., Becker, D. J., & Korytkowski, M. T. (2015). 
Physician's self-perceptions of care for emerging adults with Type 1 diabetes. 
Endocrine Practice, 21(8), 903-909.  
Malterud, K. (2001). The art and science of clinical knowledge: Evidence beyond measures 
and numbers. The Lancet, 358(9279), 397-400. doi: 10.1016/S0140-6736(01)05548-9 
Malterud, K., Hamberg, K., & Reventlow, S. (2017). Qualitative methods in PhD theses from 
general practice in Scandinavia. Scandinavian Journal of Primary Health Care, 35(4), 
309-312. doi: 10.1080/02813432.2017.1397257 
Manning, A. S., Pollock, M., Clements, B., Furutani, E., Brotkin, S., Mansfield, J., . . . Maslow, 
G. (2018). Young adult counselors with diabetes at diabetes camps: The effect of 
being a peer mentor on counselors’ health behavior. [type 1 diabetes; camp; self-
management]. Journal of Youth Development, 13(1-2), 250-265. doi: 
10.5195/jyd.2018.540 
Markowitz, J. T., Cousineau, T., Franko, D. L., Schultz, A. T., Trant, M., Rodgers, R., & Laffel, L. 
M. B. (2014). Text messaging intervention for teens and young adults with diabetes. 
Journal of Diabetes Science and Technology, 8(5), 1029-1034. doi: 
10.1177/1932296814540130 
Mills, A. J., Durepos, G., & Wiebe, E. (2009). Encyclopedia of case study research: L-Z; index 
(Vol. 1). Thousand Oaks, California: Sage. 
Mistry, B., Van Blyderveen, S., Punthakee, Z., & Grant, C. J. D. M. (2015). Condition-related 
predictors of successful transition from paediatric to adult care among adolescents 
with Type 1 diabetes. 32(7), 881-885. doi: https://doi.org/10.1111/dme.12746 
Monaghan, M., & Baumann, K. (2016). Type 1 diabetes: addressing the transition from 
pediatric to adult-oriented health care. Research and Reports in Endocrine Disorders, 
6, 31-40. doi: 10.2147/RRED.S56609 
Morris, Z. S., Wooding, S., & Grant, J. (2011). The answer is 17 years, what is the question: 
Understanding time lags in translational research. Journal of the Royal Society of 
Medicine, 104(12), 510-520. doi: 10.1258/jrsm.2011.110180 
National Institute for Health and Care Excellence. (2015). Indicators for the NICE menu for 
QOF: Diabetes mellitus  Retrieved November 4, 2017, from 
 
References  Page | 162 
https://www.nice.org.uk/Media/Default/Standards-and-
indicators/QOF%20Indicator%20Key%20documents/nm97-dm-guidance.pdf 
Orr, D. P., Fineberg, N. S., & Gray, D. L. (1996). Glycemic control and transfer of health care 
among adolescents with insulin dependent diabetes mellitus. Journal of Adolescent 
Health, 18(1), 44-47. doi: 10.1016/1054-139X(95)00044-S 
Pacaud, D., McConnell, B., Huot, C., Aebi, C., & Yale, J. (1996). Transition from pediatric care 
to adult care for insulin-dependent diabetes patients. Canadian Journal of Diabetes 
Care, 20(4), 14-20.  
Pacaud, D., Yale, J.-F., Stephure, D., Trussell, R., & Davies, D. (2005). Problems in transition 
from pediatric care to adult care for individuals with diabetes. Canadian Journal of 
Diabetes Care, 29(1), 13-18.  
Patterson, C. C., Dahlquist, G. G., Gyürüs, E., Green, A., Soltész, G., & Group, E. S. (2009). 
Incidence trends for childhood type 1 diabetes in Europe during 1989–2003 and 
predicted new cases 2005–20: A multicentre prospective registration study. The 
Lancet, 373(9680), 2027-2033. doi: 10.1016/S0140-6736(09)60568-7 
Patterson, D. L., & Lanier, C. (1999). Adolescent health transitions: Focus group study of 
teens and young adults with special health care needs. Family & Community Health, 
22(2), 43-58.  
Peikes, D., Zutshi, A., Genevro, J., Smith, K., Parchman, M., & Meyers, D. (2012). Early 
evidence on the patient-centered medical home (A. f. H. R. a. Quality, Trans.). 
Rockville, MD: Agency for Healthcare Research and Quality. 
Perry, L., Steinbeck, K. S., Dunbabin, J. S., & Lowe, J. M. (2010). Lost in transition? Access to 
and uptake of adult health services and outcomes for young people with type 1 
diabetes in regional New South Wales. Medical Journal of Australia, 193(8), 444. doi: 
10.5694/j.1326-5377.2010.tb03997.x 
Peters, A., Laffel, L., & Group, A. D. A. T. W. (2011). Diabetes care for emerging adults: 
Recommendations for transition from pediatric to adult diabetes care systems. 
Diabetes Care, 34(11), 2477. doi: 10.2337/dc11-1723 
Petitti, D. B., Klingensmith, G. J., Bell, R. A., Andrews, J. S., Dabelea, D., Imperatore, G., . . . 
Mayer-Davis, E. (2009). Glycemic control in youth with diabetes: The SEARCH for 
diabetes in youth study. The Journal of Pediatrics, 155(5), 668-672.e663. doi: 
10.1016/j.jpeds.2009.05.025 
Phelan, H., Clapin, H., Bruns, L., Cameron, F. J., Cotterill, A. M., Couper, J. J., . . . King, B. R. 
(2017). The Australasian Diabetes Data Network: First national audit of children and 
adolescents with type 1 diabetes. Medical Journal of Australia, 206(3), 121-125. doi: 
10.5694/mja16.00737 
 
References  Page | 163 
Rasmussen, B., Ward, G., Jenkins, A., King, S. J., & Dunning, T. (2011). Young adults' 
management of Type 1 diabetes during life transitions. Journal of Clinical Nursing, 
20(13-14), 1981-1992. doi: 10.1111/j.1365-2702.2010.03657.x 
Reiss, J., & Gibson, R. (2002). Health care transitions: Destinations unknown. Pediatrics, 
110(6), 1307-1314.  
Rogas Smith, L., Ashok, M., Dy, S. M., Wines, R. C., & Teixeira-Poit, S. (2014). Contextual 
frameworks for research on the implementation of complex system interventions  
Retrieved 17/06/2019, 2019, from https://www.ncbi.nlm.nih.gov/books/NBK196199/ 
Rosenstock, I. M. (1974). Historical origins of the health belief model. Health Education 
Monographs, 2(4), 328-335. doi: 10.1177/109019817400200403 
Rosenstock, I. M., Strecher, V. J., & Becker, M. H. (1988). Social learning theory and the 
health belief model. Health Education Quarterly, 15(2), 175-183. doi: 
10.1177/109019818801500203 
Salmi, J., Huupponen, T., Oksa, H., Oksala, H., Koivula, T., & Raita, P. (1986). Metabolic 
control in adolescent insulin-dependent diabetics referred from pediatric to adult 
clinic. Annals of Clinical Research, 18(2), 84-87.  
Sämann, A., Lehmann, T., Kloos, C., Braun, A., Hunger-Dathe, W., Wolf, G., & Müller, U. A. 
(2008). Flexible, intensive insulin therapy and dietary freedom in adolescents and 
young adults with type 1 diabetes: A prospective implementation study. Diabetic 
Medicine, 25(5), 592-596. doi: 10.1111/j.1464-5491.2008.02406.x 
Sawyer, S. M., Afifi, R. A., Bearinger, L. H., Blakemore, S. J., Dick, B., Ezeh, A. C., & Patton, G. 
C. (2012). Adolescence: A foundation for future health. The Lancet, 379(9826), 1630-
1640. doi: 10.1016/S0140-6736(12)60072-5 
Sawyer, S. M., Blair, S., & Bowes, G. (1997). Chronic illness in adolescents: Transfer or 
transition to adult services? Journal of Paediatric Child Health, 33(2), 88-90. doi: 
10.1111/j.1440-1754.1997.tb01005.x 
Schultz, A. T., & Smaldone, A. (2017). Components of interventions that improve transitions 
to adult care for adolescents with Type 1 Diabetes. Journal of Adolescent Health, 
60(2), 133-146. doi: 10.1016/j.jadohealth.2016.10.002 
Seawright, J. (2016). Multi-method social science: Combining qualitative and quantitative 
tools. Cambridge, United Kingdom: Cambridge University Press. 
Sequeira, P. A., Pyatak, E. A., Weigensberg, M. J., Vigen, C. P., Wood, J. R., Ruelas, V., . . . 
Peters, A. L. (2015). Let’s Empower and Prepare (LEAP): Evaluation of a Structured 
Transition Program for Young Adults With Type 1 Diabetes. Diabetes Care, 38(8), 
1412. doi: 10.2337/dc14-2577 
References Page | 164 
Skyler, J. S., Bakris, G. L., Bonifacio, E., Darsow, T., Eckel, R. H., Groop, L., . . . Mathieu, C. 
(2017). Differentiation of diabetes by pathophysiology, natural history, and 
prognosis. Diabetes, 66(2), 241-255. doi: 10.2337/db16-0806 
Spaic, T., Mahon, J. L., Hramiak, I., Byers, N., Evans, K., Robinson, T., . . . Clarson, C. L. (2013). 
Multicentre randomized controlled trial of structured transition on diabetes care 
management compared to standard diabetes care in adolescents and young adults 
with type 1 diabetes (Transition Trial). BMC Pediatrics, 13(1), 163.  
Spaic, T., Robinson, T., Goldbloom, E., Gallego, P., Hramiak, I., Lawson, M. L., . . . Clarson, C. 
(2019). Closing the gap: Results of the Multicenter Canadian Randomized Controlled 
Trial of Structured Transition in Young Adults With Type 1 Diabetes. Diabetes Care, 
42(6), 1018. doi: 10.2337/dc18-2187 
Steinbeck, K. S., Shrewsbury, V. A., Harvey, V., Mikler, K., Donaghue, K. C., Craig, M. E., & 
Woodhead, H. J. (2015). A pilot randomized controlled trial of a post-discharge 
program to support emerging adults with type 1 diabetes mellitus transition from 
pediatric to adult care. Pediatric Diabetes, 16(8), 634-639. doi: 10.1111/pedi.12229 
Steinberg, L. (2008). A social neuroscience perspective on adolescent risk-taking. 
Developmental Review, 28(1), 78-106. doi: 10.1016/j.dr.2007.08.002 
Suris, J. C., & Akre, C. (2015). Key elements for, and indicators of, a successful transition: An 
international delphi study. [Journal ]. Journal of Adolescent Health, 56(6), 612-618. 
doi: 10.1016/j.jadohealth.2015.02.007 
Teddlie, C., & Tashakkori, A. (2009). Foundations of mixed methods research: Integrating 
quantitative and qualitative approaches in the social and behavioral sciences. 
Thousand Oaks, California: Sage. 
Thor, C. P., & Gabler, H. C. (2010). Assessing the residual teen crash risk factors after 
graduated drivers license implementation. Paper presented at the Annals of 
Advances in Automotive Medicine/Annual Scientific Conference. 
Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for reporting qualitative 
research (COREQ): A 32-item checklist for interviews and focus groups. International 
Journal for Quality in Health Care, 19(6), 349-357. doi: 10.1093/intqhc/mzm042 
Uday, S., Campbell, F. M., Yong, J., & Ajjan, R. A. (2015). Transition and beyond in 
adolescents and young adults with type 1 diabetes mellitus. International Journal of 
Endocrinology and Metabolic Disorders, 1(2). doi: 10.16966/2380-548X.106 
Vaala, S. E., Hood, K. K., Laffel, L., Kumah-Crystal, Y. A., Lybarger, C. K., & Mulvaney, S. A. 
(2015). Use of commonly available technologies for diabetes information and self-
management among adolescents with type 1 diabetes and their parents: A web-
based survey study. Interactive Journal of Medical Research, 4(4), e24. doi: 
10.2196/ijmr.4504 
 
References  Page | 165 
Van Walleghem, N., Macdonald, C. A., & Dean, H. J. (2008). Evaluation of a systems navigator 
model for transition from pediatric to adult care for young adults with type 1 
diabetes. Diabetes Care, 31(8), 1529-1530. doi: 10.2337/dc07-2247 
Vehik, K., Hamman, R. F., Lezotte, D., Norris, J. M., Klingensmith, G., Bloch, C., . . . Dabelea, D. 
(2007). Increasing incidence of type 1 diabetes in 0-to 17-year-old Colorado youth. 
Diabetes Care, 30(3), 503-509. doi: 10.2337/dc06-1837 
Vidal, M., Jansa, M., Anguita, C., Torres, M., Gimenez, M., Esmatjes, E., ., . . . Conget, I. 
(2004). Impact of a special therapeutic education programme in patients transferred 
from a paediatric to an adult diabetes unit. [Journal]. European Diabetes Nursing, 
1(1), 23-37. doi: 10.1002/edn.5 
Weibell, C. J. (2011). Principles of learning: 7 principles to guide personalized, student-
centered learning in the technology-enhanced, blended learning environment.  
Retrieved 4 July, 2011, from https://principlesoflearning.wordpress.com 
Weissberg-Benchell, J., Wolpert, H., & Anderson, B. J. (2007). Transitioning from pediatric to 
adult care: A new approach to the post-adolescent young person with type 1 
diabetes. Diabetes Care, 30(10), 2441-2446. doi: 10.2337/dc07-1249 
White, M., O'Connell, M. A., & Cameron, F. J. (2017). Clinic attendance and disengagement 
of young adults with type 1 diabetes after transition of care from paediatric to adult 
services (TrACeD): A randomised, open-label, controlled trial. The Lancet Child & 
Adolescent Health, 1(4), 274-283. doi: 10.1016/S2352-4642(17)30089-5 
WHO. (2009). Global health risks: Mortality and burden of disease attributable to selected 
major risks: Geneva: World Health Organization. 
Wolfsdorf, J. I., Glaser, N., Agus, M., Fritsch, M., Hanas, R., Rewers, A., . . . Codner, E. (2018). 
Diabetic ketoacidosis and hyperglycemic hyperosmolar state: A consensus statement 
from the International Society for Pediatric and Adolescent Diabetes. Pediatric 
Diabetes, 19(Suppl. 27), 155-177. doi: 10.1111/pedi.12701 
Wolpert, H. A., & Anderson, B. J. (2001). Young adults with diabetes need for a new 
treatment paradigm. Diabetes Care, 24(9), 1513-1514. doi: 
10.2337/diacare.24.9.1513 
Wood, J. R., Miller, K. M., Maahs, D. M., Beck, R. W., DiMeglio, L. A., Libman, I. M., . . . 
Woerner, S. E. (2013). Most youth with type 1 diabetes in the T1D Exchange Clinic 
Registry do not meet American Diabetes Association or International Society for 
Pediatric and Adolescent Diabetes Clinical Guidelines. [10.2337/dc12-1959]. Diabetes 
Care, 36(7), 2035. doi: 10.2337/dc12-1959 
Wood, M., Daly, J., Miller, J., & Roper, M. (1999). Multi-method research: An empirical 
investigation of object-oriented technology. Journal of Systems and Software, 48(1), 
13-26. doi: 10.1016/S0164-1212(99)00042-4 
References Page | 166 
World Health Organization. (2015). Global standards for quality health care services for 
adolescents  Retrieved 6 October, 2016, from 
https://www.who.int/maternal_child_adolescent/documents/global-standards-
adolescent-care/en/ 
Appendices Page | 167 
Appendix A: Statements of Contribution of Co-authors 
STATEMENT OF CONTRIBUTION OF OTHERS: 
This is a doctoral dissertation by publication. A number of researchers have collaborated and 
contributed in part to the publications included within this thesis. The research design, data 
collection, data analysis and interpretation of study results, along with the preparation of 
the manuscripts was the examinee’s work (co-author contributions are duly acknowledged). 
All jointly published manuscripts included in this thesis were undertaken with permission of 
the co-authors. 
Contribution by the examinee and co-authors to each of the published papers included in 
this thesis is outlined in the preceding pages. 
Appendices Page | 168 
Appendix A: Author contributions (Paper 1) 
Title: Factors determining diabetes care outcomes in patients with type 1 diabetes after 
transition from pediatric to adult health care: a systematic review. 
Authors: Farrell, K., Griffiths, R., Fernandez, R. 
Journal: JBI Database of Systematic Reviews & Implementation Reports 
Year of Publication: 2014 
Contribution: Study conception, design, data collection, analysis, manuscript preparation, 
important intellectual content: Farrell, K., Griffiths, R., Fernandez, R. 
Signatures: 
Farrell, K.      
Griffiths, R.     
Fernandez, R.   
 
Appendices  Page | 169 
Appendix A: Author contributions (Paper 2) 
 
Title: Mobile phone support is associated with reduced ketoacidosis in young adults.  
Authors: Farrell, K., Holmes–Walker, D. J. 
Journal: Diabetic Medicine 
Year of Publication: 2011 
Contribution: Study conception, design, data collection, analysis, manuscript preparation, 
important intellectual content: Farrell, K., Holmes–Walker, D. J. 
Signatures: 
 
Farrell, K.  
Holmes-Walker, D.J.  
  
  
Appendices Page | 170 
Appendix A: Author contributions (Paper 3) 
Title: Self-management of sick days in young people with type 1 diabetes enhanced by 
phone support: a qualitative study. 
Authors: Farrell, K., Brunero, S., Holmes-Walker, DJ., Griffiths, R., Salamonson, Y. 
Journal: Contemporary Nurse 
Year of Publication: 2019 
Contribution: KF and YS were responsible for the study conception and design, KF and YS 
organised the data collection, KF, YS, and SB performed the data analysis. KF, YS, SB, DJHW 
and RG were responsible for drafting the manuscript. KF, YS, SB, DJHW and RG made critical 
revisions to the paper for important intellectual content.  
Signatures: 
Farrell, K.    
Brunero, S.  
Holmes-Walker, DJ.
Griffiths, R.   
Salamonson, Y. 
 
Appendices  Page | 171 
Appendix A: Author contributions (Paper 4) 
Title: Health outcomes for youth with diabetes at 18 months and 30 months post transition 
from pediatric to adult care. 
Authors: Farrell, K., Fernandez. R., Salamonson, Y., Griffiths, R., Holmes-Walker, DJ. 
Journal: Diabetes Research and Clinical Practice 
Year of Publication: 2018 
Contribution: KF, DJHW, RF & RG were responsible for the study conception and design, KF 
organized the data collection. KF, YS and RF performed the data analysis. KF, DJHW, YS, RF & 
RG were responsible for drafting the manuscript.  KF, DJHW, YS, RF & RG made critical 
revisions to the paper for important intellectual content. 
Signatures: 
Farrell, K.    
Fernandez, R. 
Salamonson, Y.
Griffiths, R.   
Holmes-Walker
 
Appendix 2 Page | 172 
Appendix B: Ethical Approval from Human Research Ethics 
Committees 
1. QA approval RA 2010.pdf
2. WSU QA acknowledgement
3. HREC Approval Letter Westmead-Newcastle study Dec 20151.pdf
4. H11718 - Human Ethics Reciprocal Approval -  Jun 2016
5. HREC Approval interview amendments 2016
6. H11718 - Amendment Approval - 09 Feb 2017 (1)
 
Appendices  Page | 173 
Appendix C: Study Instruments 
1. Westmead Participant Information sheet V2 29.11.2016 clean 
2. Westmead Parent-Guardian Participant Information Sheet V2 Clean 29.11.2016 
3. Phone Support Consumer Participant Interview Questions V1 29.11.2016 





Appendices  Page | 174 
 
Appendix D: Care Transition Framework: Definitions, Domains 
and Constructs 
Adapted from Dy, et al. (2015) How to use the care transitions framework 





Define the intervention 
• what is the intervention designed to achieve? 
• What are the features of the intervention? 




Define the external context 






Define the organisations involved and their characteristics 
• which organisations are directly involved in the 
intervention? 
• Which components of structure and process within and 
between these organisations will impact the 
implementation? 




Define the characteristics of the providers 
• what characteristics of individuals engaged in the 
provision of care, treatment, or transition support will 
impact the implementation is success and outcomes? 
Characteristics and roles 
of patient and caregiver 
 
5 
Define the characteristics and roles of patient and caregiver 
• what patient and caregiver characteristics will impact 






Define the processes required to achieve desired level of use 
• what implementation processes will be applied to 
achieve individual and organisational level use of the 
intervention? 
• What roles will providers, teams, patients and 





Define successful implementation 
• what attributes of the implementation process 
demonstrate it was carried out well and can be 
replicated, scaled and sustained? 
Outcomes 
8 
Define the outcomes 
• what specific measurable outcomes will result from the 
intervention? 
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Intervention characteristics 
A. vision and change strategy
B. targeted groups for intervention
C. intervention source
D. evidence strength and quality supporting the intervention
E. relative advantage of chosen intervention elements
F. feasibility
G. adaptability (to meet local needs)
H. trialability (testable on a small scale)
I. complexity
J. compatibility with characteristics of the organisation(s)
K. radicalness of the envisaged change; disruption
L. user control: end users’ authority to fix problem on their own
M. location of the intervention activity: need for external services, supplemental
providers, or new roles
N. design quality and packaging: intervention components within a bundle or pattern
O. workflows: need for change with the intervention
P. task/process standardisation with the intervention
Q. history of similar interventions within the organisation(s)
External context 
A. external networks, partnerships, and systems
B. external pressure (e.g., competing organisations implementing interventions)
C. external policy incentives and disincentives
D. technological environment




B. team and network characteristics
C. culture
D. implementation climate: tension for change, mandate, accountability, relative
priority, organisational incentives, and learning climate
E. readiness for implementation: leadership engagement and staff commitment
F. access to information, training, education
G. information technology in health information technology resources: systems and
accessibility
H. physical space and presence of organisation
I. staff time
J. other resources: for example, grant or other funding for the intervention
K. patient self-management infrastructure
L. continuity: includes relationships and exchange of information
M. patient/caregiver – centredness
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Characteristics and roles of providers, patients and caregivers 
A. knowledge and beliefs related to the intervention 
B. skills and competencies related to implementation 
C. role in implementation 
D. authority 
E. self-efficacy 
F. collective efficacy: belief that implementation can be carried out 
G. stage of change towards implementation 
H. identification with organisation(s) 
I. socio economic demographics 
J. patient needs and resources 
K. caregiver needs and resources 
L. other personal attributes 
Process of implementation 
A. planning: assessing, goal setting, feedback, contingency planning 
B. acquiring and allocating resources 
C. process ownership 
D. transition roles: organisational leaders, opinion leaders, formally appointed 
implementation leaders, champions, external change agents, frontline staff, 
integrators (building relationships and bridging between organisations), patients, 
caregivers and other stakeholders 
E. engaging: organisations, external context 
F. executing: decision-making, staging and iteration (implementation in stages) 
G. reflecting and evaluating: measurement capability and data availability 
Measures of implementation 
A. acceptability 
B. adoption/abandonment 
C. appropriateness: degree of fit and relevance 
D. intervention cost 
E. Fidelity 
F. Reach: within the population and organisation 
G. penetration: depth of integration 
H. replicability 
I. sustainability 
J. evolvability: capability of being sustained through adaption and refinement 
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Outcomes 
A. patient and caregivers centred outcomes
B. patient/caregiver experience
C. provider experience





H. health care utilisation
I. cost effects/impact
J. Value
K. unintended consequences
